i-'^cec-K-D low-;* 



1 



^Vii OIAGNOSTIC 



BOl 



nftCYll 27(bfcS) l2-0CT-7f» 13.42 PPCE I 



.REM 



10 

II 

{** 

17 
16 



21 
2e 

25 
26 

i7 

28 
29 
X 
31 



34 
iS 
3b 

37 

38 
3S 

40 
HI 
42 
43 
4M 
45 
4fc 
47 



[DENflFICflTION 



procu:t COOE: 
PRODUCT NAPE: 
DATE: 

mZNTAINER: 



AAVl' 0IAGr*O3TIC TEST 
OCTOefR 197& 
CIAGNCSTIC ENGIHEERING 



COPYRIGHT (CMSTb 

DIGITAL EQUIPNDfT CORPORATION. W^^hARD, NAIS. 

IS FURMSMm IffiER A LICEKSE FOR USE ONLY ON A SINGLE 

. AMD »Y K Spied oni ' «Ttm t« iftausioN of t« pect 

ICE. TMlS^SniiARE. OR m< OTHER COPIES TJCREOT NAY NOT 
aOED OR OTHERHik NROE AVAILABLE TG AffY OTHER PERSON EXCEPT FOR 




N IN DEC. 



T»C IICORHATION IN IHIS OOCtffCNT IS SUBJECT TO CHANCF HITHOUT NOTICE flf€ 
SHUJIO NOT BE CONSTRUED AS A CONNIT^T DIGITAL EOUIPNENT CORPORATION. 

DtC ASSURES .10 RESPONSIBILITY FOR THE USE OR RELIABILITY OF ITS SOFTMRE 
ON EOUIPNENT MHICH IS HOT SUPPLIED BY DEC 



OVMM.PU 
46 

I? 

53 
5H 
5S 



AAVIi DIAGNOSTIC 



o3 

b 

be 

b3 

b4 

bS 

1^ 

be 

bS 
70 
7i 
72 
73 
74 
75 
76 
77 
78 
7S 
80 

81 
6c 
63 
BH 
85 

eb 

87 
88 
8S 
90 

« 



COl 

HftCVIl ?7:eb5i l2-0CT-7fe 13: '^c PftGE 2 



TABLE Of CONTENTS 



1.0 flOSTRftCT 
a.T REQUIREMENTS 

3.0 LOADING PROCEDURE 



4.C STPRTINC PROCEOJRE 

4. 1 PMSPSm STPRT 

5.0 SOFTl^WE SWITCH REGISTER 

5. 1 OPT lows 

5.2 CONTROL 

b.O ERROR REP(>^TING 

b.i ERROR COfttNT 

b.2 ERROR DATA 

7.0 KISCELLRTCOUS 

7. 1 RAVll BUS RODRESS nXIFICATION 

7.2 XXOP/fVT NOTES 



7.3 POHER FAIL 

rwTiPLE " 

-.5 RES.RICTIOfS 



7.4 nuTlPLE flfiVll INTERFACE TESTING 



6.0 EXECUTION TINE 

<J.O PROGRRM TEST DESCRIPTIONS 

9.1 LOGIC TEST 



9.2 RRMP LC 

9.3 STATIC CALIBRATION 

9.4 OYHANIC CALISfwTICN 

9.5 EXTEICEO UNITS 

9. b TESTER NODE 

10. C LISTING 



mircec-ii-ovwM-A 



MVU DIAGNOSTIC 



1.0 
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ABSTRACT 



THE AAVll DIAGNOSTIC PROGRAN IS A SERIES OF TESTS OESIGTCO 
TO TEST ALL LOGIC FL)NCTI0f6 AND DATA PATHS ACCESSIBLE. 
TOTAL PROawn COWTROL IS ACCOHPLISHEO THRU THE COfeXE TERMINft. 
VIR THE ODT/CONSOLE fllCROCODE AMD THE PROVISIONS 0? SECTION 5. 

2.0 ^^^'^^ 

2.1 EOUIPrCNT 

1. POPll/03 COMPUTER OR LSI-11 PflXESbOR 

2. OLVll UITH I/O TYPE TERMINAL 

3. AAVll DAC OPTION 

2.2 STORAGE 

THE PROGRAM USES T»€ LOUER HK OF ICNORY. 
3.0 LOADING PROCEDURE 



121 
It 
It 
it 
l\ 
it 
It 
1] 

k 

132 

IS 

135 

11 
140 
141 
I4e 
IH3 
144 
14S 
i% 
14' 
149 



4.0 



4.1 




THAT TIC LSI-11 IS IN THE OOT MICAOCOOE STATE. 
~ LOU OR HIGH SPEmSADER MITH THE ABSOLUTE LOAOE 
READER'S CSR AO^^(17?S60-LOU OR 177550-HIGH) 
CTER 'L*. 



^ff^ iSLOADEO. LOAD THE AAVll BINARY TAPE INTO T>C 
A« TYPE T»C tHARlUCTER 



_ orcY 

THE CHARAC 
IN THE — 

STARTING PROCEDURE 




iate'^dS) 




'P'. 

Y KEN LOADS (STEPS 2 & 3). 
or THE «SOLUTE LOADER At€ 
(UITH THE AAVll BIMRY TAPE 



1. 

2. 
4. 

3. 



^SS AGREE UITH THE 

- CHfiMCE 
60MriAND. 

INSURE THAT THE HALT SWITCH ISOISAB;^ (IF ANY), 
TH?PW&S*UILL^RES?S5^BY^ TvffNr?HE^^RSifiS^T!TLE: 




PROGRAM START 



200 

iio 

214 
230 
240 



STARTING ADDRESS OF THE LOGIC TEST <UITH UP TO FOUR AAVi 

STARTING POQRESS OF TH| WW LOOP 

STMTlNG wSfiU OF T)C STATIC CALIBRATION 

STARTING ADDRESS OF T>C DYNAMIC CALIBRATION 

STARTING AOOS^ OF T^ L03IC TEST <UITH UP TO SIXTEEN A 

STARTING miss FOR THE OPTION TESTER. 



EOl 
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S.O SO^TiMRE SUITCH REGISTER 

> r- 1 

iSa 5.1 OPTIONS 

}|m switch octrl function 
1 



m SU15:1 IQGOOO HALT ON ERROR 

I5T Syi4=l OSOOOO LOOP ON TFST 

i58 SH13=1 020000 ir^IBIT ERROR TYPEOUTS 

ill SWlisl 004000 INHIBIT ITTRRTIONS 

iU S«iO=l 002000 BELL ON ERROR 

Ibi SH09sl 001000 LOOP ON ERROR 

Ibc SHOesl 0004XX LOOP ON TEST IN SUR <7-0^ 

IbM 5.2 CONTROL 

ite 1. THE SOFTIMRE SUITCH REGISTER 'SUREG' (LOG. 17&) CRN BE 
IbV CHRNGED BY USING nC OCT FRCILITIES. 

IbB 2. T« SOFTURRE SUITCH REGISTER CRN BE CHRNGFO UNDER PROGRRN 
lbs CONTROL BY TYPING T« 'CONTROL & C' KEYS. THIS 

170 KEYBWWD QP^TIQN HILL PRINT OUT THE CURRENT CONTENTS 

171 RfC^teCEPT rCU OCTAL SUITCH REGISTER OflTRTERNlf&TED 
17c UITH R CARRIAGE RETURN. 

173 3. ONCE THE OOT NODE HAS BEEN ENTERED BECAUSE OF RN 
17M EI«OR COCITION UITH BITli SET (HRLT ON ERROR). STEP §2 

175 ABOVE IS OF NO V^UE. SO RESORT TO STEP 11 TO ALTER THE 

17b SOFTWARE SWITCH ^GI§TER IF DESIRED BEFORT TYPING 

177 'P' (CONTINUE). 

178 4. IF THE PR0GW5« IS PERF0R»1ING RESET INSTRUCTIONS. SEVERAL 
17^ 'CONTROL & Q' CONNANDS HAY BE NECESSARY TO EC A6cN0i££DGe 
180 BY THE PROGRfld. 



1^ b.O ERROR REPORTING 

i£ b.l ERROR CONHEK. 

i* ALL ERRORS PfH ACCQMPANIEO WITH AN ENGLISH LANGUAGE DESCRIPTIVE 

i88 cSiCNT AS TO iHE TYPE OF FAILURE. FlFTHER QUPLIFICqTION OF 

iig m^<^f^ Tm 15S^ THE C<««T «T ^ 

191 

1% b.i ERROR DATA 
193 

194 ftpRPC LISTING ROQRESS W»€RE THE ERROR WAS DETECTED 

195 «BUSAOR MVll OSm A00f€SS OF CONCERNED OPERATION 
1% E)(PCT DATA THAT WAS EXPECTED 

197 RCVD DATA THAT WAS RECEIVED 

199 

199 ^ALWAYS REPORTED 
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200 7.0 !1ISCELLflNE0US 

Ml 

|03 7.1 ftflVU BUS ftDORESS MCOIFICftTION 

|S nOOIFY LOCATION 'SBflSE' HOC. 1250) IF 9P5E BUS ftOMESS IS MOT 170HH0. 

207 »NOTE: USE THE LSI-il OOT FACILITTES TO HOOIFY THIS LOCATIOHS 

208 ftFTER PR0GRA.1 LOflO. 

210 :.2 XXDP/flPT MOTES 

Hi THIS DIAQNObTIC IS CHAI.SfiLE IISCER XXOP (REQUIRES BK OR nORE). 

Ill THIS OIACNOSTIC DOES SUPPORT 'PPT BUT HAS NOT BEEN RUM UNDER IT 

lis 7.3 PO«R FfilL 

217 P POWER FfllLUSE Hia CfiUSE ft RESTART ."CSSAGE ON POw VP fif 

218 UHICH TINE T« PROGRAM IS FCSTARTED (OftY ON SYSTMS WITH 

219 NON-VOLATILE MEMORY filD u;TH APPROHRIATE HAROJWE). 
220 

2?: 7.H MULTIPLE AflVH INTERFACE TESTING 

f'» THIS PROGRAM DOES "AUTO-SIZE" THE NUTCER Of AAVITS CONTCCTEO. 

22S THIS OZfi^TIC WILL TTST SEfil£fiTIALLY UP TO M P<;Vli INTERFACES, 

UHEN STATED AT 20CI AND lb. »€N STARTED AT ADDRESS 230. 

22b WITH CONTIGUOUS BUS ADDRESSES. T« "AUTO-SIZF.- CAN BE twiBITED 

227 BY ThC CPEfWTOR SETTING BITlS OF LOCATION "SENV 'LOC. 1214) AfC 

2£3 LOADING LOCATION 'iBASE' UITH THE AOC<R£SS OF T>C ONE IftlT TO BE TESTIO. 



230 7.S RESTRICTIONS 

i| ^ 

234 B.O EXECUTION TIKE 

hr EXECUTION TIME RANGES FROM ABOUT 5 SECONDS WITH NO ITERATIONS 

23B TO ABOUT 20 SCONDS MITH ITEWTIONS ENABLED WITH OTC AAVii COftCCTED. 

235 K AN END Pf&l MEKAGE INDICATES ALL TESTS f!AVE COMPLETED ON AU SELECTED UNITS. 
240 ^ END OF PASS WILL ALSO REPORT TOTAL ERROh COUNT AND ANY UNIT'S THAT HAD ERRJft-L 
2M1 
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Tr^OQWn TEST DESCRIPTIONS 



9.1 



9.2 



9.3 



9.M 



9.S 



9.b 



LOGIC TESTS (SA 200) 

THIS DIPGMOSTIC COffTfllNS fl SERIES OF INDEPENDENT ti-jTS DESIGfCD 
TO TEST LOGIC FUNCTIONS AMD DPTfl PATHS OF T« «AV1J DAC CONTROL. 
A COMPLETE LIST OF TESTS IS AVAILABLE IN THE TABLE OF CONTENTS 
AT THE BEGINNING OF THE LISTING. ^THE COMMENT FIFLD WITHIN 
EACH TEST CAN BE BENEFICIAL IN TEST UNDERSTANOiriG. 
WHEN STARTED AT LOCATIOf^ 200, T»£ PROGRAM WILL AUTO-SIZE UP TO M 
AAVirS TO BE TESTED. 

RAMP LOOP (SA 20S) 

THIS LOOP IS PROVIDED A METHOD FOR THE OPERATOR TO INSPECT AMD VERIFY 

AfW.OC OPERATION OF ALL TjC BITS. THE LOOP ALSO EWCLES T« OPERATOR TO VERIFY 

THAT NO TWO DflC'S ARE INTCTCONNECTED. 

STATIC CALIBRATION LOOF (SA 210) 

THIS LOOP PROVIDES T« OPERATOR WITH A SlfflE LOOP FOR VETIFYING 

THE IfClVlDUAL OAC BITS AND THE OPERATION OF OAC §3 DIGITAL OUTPUT BITS. 

THE VALUE OF n€ SWITCH REGISTEP !3 LOADED INTO AU OAC'S 

AND T« OUTPUT VOLTAGE CAN 5F rO^iTOREO. 



DYNAMIC CALIBRATIOM LOOP 



THIS PROVIDES THE C*<U^r or with A LOOP THAT LOADS T>i' V»<LUE OF 
SWITCH PECISTCT>rO T>€ DAC'S AMD T«N AFTER A DELAY CLEAR!a 
TfC OAC REGIS^kS. THIS PROVIDES A SWITCHING PATTERh BETUEIEN THE 
SELECTED VOLTAGE AW 0. 

EXTEN[£D LMITS (SA 230) 

SAME FUNCTiON AS LOGIC TEST BUT ON lb. AAVll'S 
TESTER SUPPORT (SA 240) 

INIT!AcL PERFORMS nC LOGIC TESTS AND THEN EMPLOYS A KNOWN 
GOOD A TO 0 COHVERTER TO AID IN ADJUSTING THE POT'S ON THE 
AAVU BOARD. THE OPERATOR IS INFORfCO AS TO WHICH POT TO ADJUST 
AMD WHICH 0 TO A CONVERTER IS TESTED. 
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TITLE MAINOEC-U-D^'AAA-A 
tCOPYPIOfr (C) 197b 
iDIGITAL EQUIPMENT CORP. 
ttMAYMARD, MASS. 0175M 

ftPROGRAM BY RAYMOND SHOOP 
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ftM>:i OlfliNCSTIC 



HOI 
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£S8 



301 
302 
303 
30M 
305 
3t>) 
307 
308 
30^ 
310 
311 
312 
313 

3m 

31S 
316 
317 
313 
319 

320 
321 
322 
323 
324 
325 
32b 
327 
326 
32S 
330 
331 
332 
333 
33M 
335 

338 
33S 
3M0 

3m: 

3H2 
3M3 
3M4 
3H5 
3% 
347 
348 
349 



XI 100 



xoou 

00X12 
000015 
0 00200 
17777b 

\T77T\ 
177772 
177570 
177570 



000000 
000X1 
000002 
000003 
OOOOOH 
003005 



(if.i i 



000007 



OOOOOQ 
OOOCHO 
OXIX 
0X140 
0002X 
QQQcMO 
OuC3X 
000340 



lOOCX 
0400X 
0200X 
UlUuOC 
0040^ 
0G20X 
XiOX 

oco4or 

X02C0 



;1THIS PROGfMH MS PSSCffiLED USING T>C PDP-U MPirCCC SYSflAC 
I^PflCKftGE (H«IN0EC-ll-020flC-Cl),«fiR 24, 1976. 

isBTTL BASIC DEFINITIONS 

:»INITIfiL flOORESS OF TmE STftC< POLITER itt HX »♦» 
bTACKs liCO 

.EOCIV EHT, ERROR ;;BRSIC DEFINITION OF ERROR CALL 

.EOUIV IOTIsCOPE IIBRSIC DEFINITION OF SCOPE CPLl 



«niSCELLfir€OUS 



flT= 
LF= 
CR= 
CRLF= 
PS= 
.EQUIV 
STKLMT= 
PIRQs 
OSUR: 
XISP= 



11 
1? 
15 
2X 
177776 
PS.P5U 
17^774 
177772 
177570 
177570 



DEFINITIONS 

;;C00E FOR 
;;C00E FOR 
CODE FOR 
CODE FOR 



HORIZONTAL TAB 
LINE FEED 
CARKIAGE RETURN 
CARRIAGE RETURN-LIHE 



FEED 



••PROCESSOR STATUS UORD 

STACK LlfllT RECISTCT 
PROGRAN INTERRUPT ^QUEST REGISTER 
HAROUARE SWITCH REGISTER 
HARDUARE DISPLAY REGISTER 



fGENERAL PURPOSE REGISTER DEFINITIONS 



Ao= 

Rl= 
R2= 
R3= 
ft4= 
K5= 
Rb^ 
R7s 
.EdUIV 
.EdUIV 



y.i 

X2 
/4 

y.s 

YJf> 
'/7 

Rb,SP 
R7 PC 



GENERAL REGISTER 
^fCRAL ^GISTg 
SrCmL fCGlSTER 
GEfCRAL AGISTER 
GEfCRAL REGISTER 
GEN&AL REGISTER 
GENERAL gGISTl 
GpCRAL fSGISTI 
STACKPCIHTER 
PROGRAH COUNTER 



^lORITY LEVEL OEFINITIOffi 



PR1= 
PR2= 
PR3s 
Pf?4= 
PR5= 
PRbs 
PR7s 



0 
40 
IX 
140 
2X 
240 
3X 
34U 



PRIORITY LEVEL 
PRIORITY LEVEL 
PRIORITY L VEL 
PRIORITY LEVEL 
PRIOR! »Y LEVa 

PRiorirv LEva 

^^PRIC^ITY LEVEL 
;HIJRITY LEVEL 



:*-SWlTCH REGISTER* SWITCH DE-INITIONS 

^15= lOOOX 

5W14= 400X 

5W13r 200X 

SW12= lOOX 

SWll: 4X0 

SWlQr 2UX 

SU09= lOX 

SWOSs 4X 

SU07r 2X 



i 

353 
3SM 
3S5 
35b 
357 

59 

:jbO 

:bb 

3o8 
3Sq 
370 
371 
372 
373 
37M 
375 

^ 
381 
382 
3C3 

3es 

385 
36b 
397 
388 
38*» 
3<W 
3Si 
3S2 
393 
394 
395 
3% 
397 
398 
399 
400 

402 
4C3 



BASIC DEFINITIONS 



101 



000100 
000040 
CI0Q02C 
OQOOlO 




000001 



lOOQOO 
0400X 
020000 
010000 
004000 
002000 
OOlCOO 



OOQIOU 
000040 
000020 
000010 
000004 
000002 
000001 



000004 
QOQOlO 
000014 
000014 
000014 
000020 
000024 



5U06= 
SU05= 
SW04= 
5U03s 



Us 
SUOOs 
.EQUIV 
.CO'-JIV 
.EQUIV 
.EQUIV 
.EQUIV 
.EQUIV 

.EQUIV 
.EQUIV 
.EQUIV 
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lUO 

40 

20 

10 

4 

2 

Si«)9.SU9 

SU08 sue 

SU07 SU7 

SSb.sift 

9U05| Sl6 
SU04,SU4 
^i,5k3 



_ Jl SMI 

suoolsuo 



:*OflTft BIT DEFINITIONS (BITOO To BITIS) 

ilT13= 20000 
BIT •2s 10000 

" mo 



Brii= 



2000 
1000 
400 
200 

4? 

20 
10 
4 

2 
1 



BITl 
BIT09= 
BITOe: 
B!T07= 
BlTObs 
BIT05: 
BIT04= 
BITd= 
BTT^ 
P'lTCls 
aiTOO:: _ 
.EQUIV B 
.EQUIV B 
.EQUIV 0 
.EQUIV ~ 
.EQUIV 
.EQUIV 
.EQUIV 

.EQUIV 

.EQUIV BITOl 
.EQUIV BITOO 

iSBftSIC •CW TRAP VECTOR ADDRESSES 
^RRVEC: 4 :: TINE OUT AND OTHER ERKORS 

RESVECs IC 
TllTVECslu 
TRTVECs m 

BPr;ECs 14 

lOTVECs 20 
PHRVEC= 24 




R|SERV|D AND ILLEGAL INSTR<JCTJ0NS 
TRftJ^TRAP 

BREAKPOINT TRAP (BPT) 
INPUT/OUTPUT TRAP dOr) i«SCOPE»« 
POWER FAIL 



1fiirC€C-il-0vAAfl-fl mil DIfiGNOSTIC 

ovmm.pi: basic definitions 
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40S 
MID 




170440 



EtfTVEC= 30 
TRflPVEC=o4 

TPVECr 64 
P!R0VECs240 



flBftSE=170440 
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EMULATOR TRAP (EHT) ««ERROR*» 
"TWiP- TRAP 

TTY KE 



tty printer 
progran interrupt request vector 



'IfilNOEC-U-OVflftft-P flAVll OIPCNOSTI 
DvfttflA.Oii BPSIC DEFINITIONS 
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H30 
431 

433 

434 

43S 

43b 
437 
43fl 
43<3 
44C 
441 
442 
443 
HHH 

445 



000174 
00017b 

oooacj 

□0C204 
COC?iO 
000214 



0002 30 



OCC£-.0 



OCOl-30 



000000 



000174 
000000 
000000 

000137 
000137 
000137 
000137 

000230 
000137 

000240 
000137 

000100 
000104 



.SBTTL OPERftTIONftL SUITCH C'TTINCS 
SUITCH USE 



S8TTL 



15 
14 
13 
11 
10 

q 

8 

TRAP CATCHER 
.=0 



Ftt.T ON ERROR 
LOOP ON TEST 

iW 

BELL ON 
LOOP ON ERROR 
LOOP ON TEST IN SHR<7:0> 




« TYPE0UT5 
ONS 



001450 
006570 
OObbSb 

UUOt 10 



001440 
001432 
0CC200 



:*ALL UNUSED LOCATIONS FROM 4 - 77b CONTRIN A -.*2,HRLT- 
♦SEOUENCE TO CftTCH luLEGAL TRftPS «C INTERRUPTS 
UlOCRTION 0 CONTAINS 0 TO CRTCH IMPROPERLY LOADED VECTORS 

.=174 
DISPREG: .i«RD ^ 
SUREG: .UORD 0 
.SBT'fL STARTING ADQREiS(ES) 
JHP aiSEClN ;;Ji 
JNP FULRMP 
JNP STATIC 
JHP DYNCAL 



:;SOPT'<«RE DISPLAY REGISTER 
;|SOFTyARE SUITCH REGISTER 



UrtP TO STARTING ADDRESS OF PROGRAH 
;Jlfff> TO FULL RANP LOOP 
JUMP TO STATIC OAC CALIBRATION 
Jlff» TO DYNAMIC OAC CALIBRATION 



.s230 
JMP 



AODOK 



000002 



.=240 

JHP TESTER 

.=100 
104,200,2 



;JUnP Arc E.««L£ EXTEfCED L-NITS <lb.> 
;JIW TO TESTER SA. 



;B EVENT SAFE GUARTi 



LOl 



0V<V¥M.P1I ACTll HOOKS 



447 

4MB 
449 
450 
451 



OIPGNOSTIC 
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000046 



454 OOQCSi: 

455 

456 

457 

439 

459 

4bD 

%i 

4« 

463 

464 000024 
465 

466 000044 

%7 

468 

46= 

47P 

471 

47c 001000 

473 OQIDOO 

474 001002 

475 001004 

476 OQlOOb 
■^77 QCIOlO 
478 QOiClS 



000106 
000046 
005542 
000052 
000000 
000106 
001000 



001000 
000024 
000200 
000044 
001000 
001000 



QQQOOO 
001174 
0CQ030 
OOOOIC 
QQ0030 
IM0031 



.SBTTL «tTli HOOKS 

;A00KS RCQUIREO BY ACTU 

SSVPC=. ;Sm'E PC 

.=46 
lEKWO 
=52 

'.MRD 0 
.=SSVPC 
.=1000 

.SBTTL APT PflRflHfcTER BLXK 



r.nSCT LOG. 46 TO POORCSS Of-' SFNMO IN .SEOP 

;;2)S£T LOG. 52 TO ZERO 
1 1 RESTORE PC 



Set locptions 24 and 44 as required for apt 

i : «»H»«««««ftfti«»»ft«t««H««««*««»ftif *tt«:f«tftf ««»§ *«#«#§ «««iWH« 

.$X=. ;,SftVE current LOCATION 

.=24 SET POiCR FfilL TO POINT TO START OF PROGRAfI 

200 ;;FOR APT START UP 

.=44 POIhr TO APT IfCIRECT AOORESS PNTR. 

MPTW)R -. POINT TO APT KEADl:^ BLOCK 

.=.IX i-RESTT LOCATIC* oOUNTER 

^TUP APT PnRJWcTER BLOCK AS DEFINED IN THE APT-POPll DIAGNOSTIC 
I INTERFACE SPEC. 



JAPTHD: 

SHIBTS: 

SNBADR: 

STSTN: 

SPA5TH: 

SUNITN: 



.WORD 0 ;;TWO HIGH BITS OF 18 BIT NAILBOX ADOR. 

.HORO SNAIL :A00RESS OF APT NAILBOX (BITS O-iS) 

.WORD 30 ;RUN W*. OF LONGEST TEST 

.WORD 10 RUh TIME IN SECS. OF 1ST PASS ON 1 UNIT (QUICK VERIFY) 

.WORD 30 jiAOOITIOflAL RUN TINE (SECS) OF M PASS FOR ESVCH ATDITIONfit Uhr 

.WOTO fETEND-5WiIL/2 ;; LENGTH hAlLBOX-ETABLE^ WORDS) 



M7<J 
W80 
M8i 

WBM 
S8S 
486 

487 
468 
48<3 
490 
49i 
4<J2 
4«J3 
49M 
495 
4% 
497 
496 
499 
500 
501 
50? 
50^ 
504 
505 



DIAGNOSTIC 



hOl 
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506 
509 

510 
511 
512 
513 
514 
51? 
51& 
517 
518 
519 
520 
521 
52c 
523 
524 
525 
5?t 
327 
52j 
329 
530 
531 
532 



QQllOO 
OOllX 
001102 
001103 
001104 
X110& 
OQillO 
001112 
C01114 
001115 
001116 
001120 
001122 
001124 
001126 
OOllX 
001132 
001134 

001 ns 

Xii36 
001140 
001142 
001144 
CQ11% 
001150 

Silg 

0U1155 
u3ll56 
001157 
OOllbC 
001162 
001164 
001170 
001171 
001172 



001174 
001174 
001176 
001200 
001202 
001204 



C{)1100 

cooooo 

000 
OOP 

aoooco 
cocooo 
ooococ 

QOOdOO 

oco 

001 
000000 
K^^'OO 
000000 
OOOCOC 

oooox 
ococoo 
ooocoo 

OL- 

000 
000000 
177570 
177570 
177560 
177562 
177564 
177566 

000 

002 

012 

000 
000000 

oooooc 

l77feCj7 000377 

077 

OiS 
OPOOlci 



OOOOOT 
OOOOOu 
300000 
OOPOOO 
000000 



.SeUL COrfflON TAGS 

iTHIS TABLE COWTfilNS VARIOUS C0W10N STORAGE LOCATICrtS 
♦USED IN THE PROGRAM. 



SCKTAG 



.=1100 



STSfNH 
lERFLG 
SICNT: 
SLPAOR 
SLPERR 
JERTTL 
JITEMB 
SERflAX 
$£RRPC 
SGOAOR 
SBDAOR 
SGODAT 
SBOOAT 



0 

0 
0 
0 
0 
0 
0 
0 

1 

0 
0 

c 

0 

c 

0 
0 
0 
0 
0 

OGWR 



.UCRD 

.BYTE 
.BYTE 
.UORO 
.UORO 
.WORD 
.UORD 
.BYTE 
.BYTE 
.UORO 
.UORD 
.UORO 
.UORO 
.UORO 
• UORD 
-UORO 
SflUTOB: .BYTE 

jintagj .byte 

.UORO 
5l»: .UORO 
DISPLAY: .UORO DOISP 
JTKS: 177560 
STKB: 177562 
STPS: 177564 
$TPB: 177566 
SNULL: .BYTE 
SFILLS: .BYTE 
SFILLC: .BYTE 
ITPFLG: .BYTE 
STirCS: C 
SE5CAPE ' 0 

SaELL: '.ASCIZ <207><377)<377> 
SQUES: .ASCII /V 
SCRLF: .ASCII <15> 
SLF; .ASCIZ <12> 

!^TTL APT riAILBOX-ETABLE 



;; START OF COWWN TAGS 



0 
2 
12 
0 



CONTAINS THE TEST NUMBER 
CONTAINS ERROR FLAG 
CONTAINS SUBTEST ITERATION COUNT 
CONTAINS SCOPE LOOP ATDRESS 
CONTAINS SCOPE RETURN FOR EHRORS 
CONTAINS TOTAL ERRORS DETECTED 
CONTAINS ITEM COT-.TRCL BYTE 
CONTAINS MAX. ERRORS PER TEST 
CONTAINS PC OF LAST ERROR INSTRUCT I 0^ 
CONTAINS AOORESS OF 'GXD' DATA 
CONTAI/iS AOORESS OF 'BAD' DATA 
CONTAINS 'GOOD' DATA 
CONTAINS 'BAD' DATA 
RESERVED—NOT TO BE US..0 



;AUTCnATIC MODE INDICATOR 
; INTERRUPT MODE INDICATOR 

ADDRESS OF SWITCH REGISTER 
ADDPESC OJ- DISPLAY REGISTER 
TTY KBO STATUS 
TTY KBO BL-FFER 

'TY PRINTER STATUS REG. PXRESS 
T^V PRINTER BUFFER REG. f^jORESS 
CONTAINS NULL CHARACTER FOR FlaS 
CONTAINS • OF FILlER CHARACTERS REQUIRED 
INSERT FILL CHAPS. AFTER A "LINE FEED" 
-TERMINAL AVAILABLE" FLAG (BIT '0^5=0= YES) 
MAX, NUMBER OF IiERATIONS 
ESCAPE OH ERROR ADDRESS 
COUE FOR BELL 
QUESTION MARK 
CARRIAGE RETURN 
..LINE FEED 



::«»««»««««fitft«f«ift«ft«««*««««ff««*»*«**«ft««*fift«**»««ft»*«**»fr**«* 

!&VEN 

SMAIL: ;;APT MAILBOX 

SMSGTY: .UORO AMSGTY MESSAGE TYPE CODE 

SFATAL: .UORD AFATAL ; FATAL ERROR NUMBER 

STESTN: .UORO ATESTN ;;TEST NUMBER 

SPASS: .UORD APASS PASS COii^T 

SOEVCT: .U0R9 ADEVCT DEVICE COUNT 



NDl 



flfi.'i: ClfiaMCSTIC 
.BCX-ETftBLE 
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533 oniaob 

?3M 001210 

535 Xi212 

53t> 001214 

537 001214 

538 001215 

539 001216 
54C 001220 
541 001222 
542 

543 
544 
«;45 
54b 
547 

548 001224 

549 1)01225 
550 

11^ 

553 

554 00i22b 
55b 

SSk 001230 

III mi^ 

559 M1234 

5fc0 00 1235 

Sbl 0012% 

5b2 001240 

5b3 001241 

3o4 001242 

5b5 00124^ 

5St 00124b 

Sb? ugi250 

Sb8 rai252 

Sbl 001254 

570 OOiiSb 
571 



Qogoog 

IJOOCOO 

cuocoo 

000 

000 

oooooc 
otnooo 

000000 



000 
000 



000000 

000 
000 
QOOQIDC 
000 
000 

oocooo 

GOO 
300 
000000 



)0Q 
170H40 
000000 

oooocc 



SUNIT: 

SflSGAD: 

Sf15GLG: 

SCTABlE: 

SENV: 

SENVfl: 

SUSUR: 
SCPUOP: 



;* 

triMISl: 
JMTYPl: 



tMAORl: 
•i 

SffTYP2 
SI1P0R2 
SMflMSS 
l«TYP3 

SMANSM 
SflTYPM 
SMAORM 
fVECTl 
IVECT2 
SBflSE 
IDEVK 
SCOUl 
SETEND 
.MEXIT 



.UORu 
.UORD 
.UORD 

.BYTE 
.BYTE 
.UORD 
.WORD 
.UORO 



.BYTE 
.BYTE 



.3YTE 
.BYTE 
.WORD 
.BYTE 
.BYTE 
.UORO 
.BYTE 
.BYTE 
.UORC 
.UORO 
.UCRD 
.UORO 
.UORC 
.UC.*^ 



PUMIT 
AMSGflO 

flENV 

flSUREG 

PU5UR 

PCPUOP 



ftMflMSl 
flflTYPl 



.UORD fttlAORl 



fVlAM<?2 
ftMTYP2 
Qi1A0R2 

A«TYP3 

Ar;ADR3 

W1AMS4 

fiflTYPH 

AHAORM 

flVECTl 

flVECT2 

ABASE 

ADEVM 

ACDUl 



I/O UNIT NUMBER 
r€SSAGE AODRESS 
•tS5ftGE LENGTH 
W»T ENVIROWCNT TABLE 
ENVIRONMENT BYTE 
ENVIRONMENT MODE BITS 
APT SWITCH REGISTER 
USER SUITCHES 
..CPU TYPE, OPTIONS 
felTS 15-11=CPU TYPE ^ _ 

1 1 /04s01 , 1 1 /05=02 , 1 1 /20=03 , 1 1 /40sOM , 1 1 /45=05 
ll/70=Ot>,POQ=07,0rl0 
BIT 10=REAL TIME CLOCK 
BIT 9=FL0ATINC POINT PROCESSOR 
Bir 8=MEH0RY MANAGEMENT 
;;HIGH ADDRESS, M.S. BYTE 
JImEM. TYPE.BLfcll 
fl^M.TYPE BYTE — (HIGH BYTE) 
900 MSEC CORE^OQl 
30G NSEC BIPOLARsOOS 
500 NSEC M0S=00a 
;: HIGH ADDRESS. BLKll 
rCM.LAST AOOA.iS BYTES, THIS UORO AND LOW OF "TYPE" ABOVE 
HIGH ADOPxSS.M.S. BYTE 
M|M.TYP£,BlKI2 
rCM. LAST ADDRESS, BLKta 
HIQh ADDRESS. M.S. BYTE 
MEM. TYPE, BLKia 
)€H.LAST ADDRESS, BLKI3 
HI5H ADDRESS, M.S. BYTE 

rCM. LAST ADDRESS, BLKI4 
INTERRUPT VECTORll.BUS PRIORITYll 
INTERRUPT VECTORtffiUS PRIORI TYI2 
BASE ADDRESS OF EQUIPMENT UNDER TEST 
DEVICE MAP 

CONTROLLER DESCRIPTION WOROll 



DIftCNOSTIC 
'MBLT 



B02 



n«CYil 27(t>b5) I2-CCT-7& 13:H3 Pfl« IS 




b9i gcii 

svi ma 

S'U QOlcSS 

5% QOldU 

v**? 001370 

59B 3C'272 

bX 




bio 
bu 

bl2 
bl3 

blH QQl 
bis 001 
bl« 001 

bi7 ooi: 

biS 

us 

gni 

b£2 X1332 
ba3 001334 



OCT" 32 
011P04 



Off/lTb 
0l02b7 

Ciiiao 

2H20M 



oinM^ 

011132 
J1120H 



ODTgiH 
OlG2b7 
11144 
11204 



Cili 



.38TTL ERROfii POINTER TOetC 

•THIS IfiBLE CONTAINS T« INFOJWftTIOrt FOR EACH ERROR ThPT CfiN O-CCUP. 
»T»£ irrORNRTIOrt IS OSTflirCO BY USING THE IfCEX KUTIBER «"OUNO *N 
♦LOCRTION IITEW. THIS NUfHER IfCICfiTES *ICH IJEP 15 !< I«ftX.^'' PES'ir^:' 
+N0TE1: IF f ITEMS IS 0 THE OfLV PERTIfCNT DRTR IS ilEW^PC). 

*N0TE2: ZtCH ITE1 IN THE TABLE CONTftlNS 4 POINTERS EXPLAINED 'iS r:. 



SERRTB: 



:ITEH 



.ITEM 



;ITEW 



;!TE?I 



;ITEN 



)1 

011170 
01120H 



Si 

0^ 
DF 



I 

ni 

DFO 
2 

EM2 

OHI 
0T2 
DFO 

3 

EN3 
>l 
073 
DFO 

4 

EN4 
DHl 
0T4 
DFO 

5 

EHS 
DHl 

b 

OTb 
DFO 



:; POINTS TO TH| ERROR fCSSAGE 

; POINTS TO THE DATft HEADER 

; POINTS TO THE DATA 

! POINTS TO THC DrtTA FCRNAT 



;BUT TIfC-OUT 1*€ REF. A DAC ADO<^SS 
ERRPC BUSAOfi 
;leWPC IBDOAT 



;DAC to REGISTER In ERROR 
;£flRPC BUSADR GOOD BPO 
SERRPC DACO STiOOAT SgOOP' 



;DftC •! REGISTER !H ERROR 
:ERRPC BUSADR GOOD BAG 
:S£Rf^: CACi $&OOAT lanOAT 



,DAC 12 REGISTER IN ERROR 
jERRPC BUSAOR GOCO BHD 
; SERRPC OX,i SGOOAT SBCOAT 



DAT 13 REGISTER IN LRRO" 
BUSACR COCO 6^ 
0AC3 SGJOA^ S6DCAT 



fcCTEO 0<K OFFSET POT IS NOT ADJUSTED CORRECTLi 
_._fC BUSAOR EXPECT HAS SPREAD 
SEMRPC DACBAD SQOOAT SBDOAT SPREAD 



ERWfi POINTER Tfail 



X13H2 

b32 0013 ■ 

633 OClS^ 

bJ-f 001352 

bJF 0013SH 

b3e 00l35t) 

b39 0C13bG 

oDiabe 

bMl 001%H 

643 

b4M X13E>6 

b% P31372 

W? Q0137H 
646 

ISO 00137b 

bs: 001400 

652 001402 

bS3 X14Q4 
bSM 
b55 

bSb x:4Qb 

&S7 Xi4lQ 

iSB X1412 

b59 001414 
bdO 

bbl 00141b 

bb2 001420 

66.' 001422 

664 OOl'iTl 

bbS C0142b 

bbb 0014X 



QUITO 
011204 



X7472 
010337 
ClilTO 
011204 



007537 
010337 
011170 
0112^^4 



00757S 
0103?" 
OJilTO 
0il2(H 



O07b31 
niC2b7 
Lillbb 
0U204 



OQTbTS 

ogmoQ 




;ITEn 



;ITEn 



iteh 



;ITEM 



;IT£R 



;ITE« 



EVER 
DOCO 
OACl 
0AC2 

w:2 



n? 



OTb 
DFO 

10 

EfllO 
DHb 
OTb 
DFO 

11 

E«ll 
OHb 
OTb 
OFO 

12 

eh:2 

OHb 
OTb 
DFO 

13 

EH13 
DHl 

14 

EM14 



8 



10 
0 



_ ■♦2 
«PSE4b 



C02 
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SERRPC DACeW SGOW S80(MT SPlOO 



„„:T£D D«C HftS ft LINDWITY 
ER^ BUSAOR EXPECT 'JfiS 
SERRPC SS)0A7 nODAT 



:*15 VOLT SUPPLY IS INCORRLCT 
ERRPC BUSAOR EXPECT UPS SPREAO 
SERRPC oScaW ta)OAT SeOOAT SPREAO 



-15 VXT SUPPLY IS INCORRECT 

ERRPC euSADR EXPECT MS SPREAO 

SERRPC 0AC8AO SGOOAT S600AT SPREAO 



iSAC 13 DIGITAL OUTPUT SITS IN ERROR 
EMPC BUSAOR GOOD BAO 
SERRPC 0AC3 SGOOAT S800AT 



;HAKE UP OPERATOR ATC ADJUST THE POT 



: OFFSET TO NEXT AAVll ADDRESS 



b67 



•Pil EPROR 

00iMl2 0OS237 

0014% OOOHU 

0C1-5U 01< 
1» 

..l%b ^ 

001H72 000005 



fytVIl DIAGhCSTIC 
POINTER TflgLE 



DOS 
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001474 

Sis. 




mstio 

001 

D01b20 



001b2i> 
001&32 
Q01&40 
001(>% 
001&54 
Q01U>2 




31270b 




0137% 
012737 

012757 
022777 
^012 

000403 
0127: fe 

SI 

0l2b37 




00"^ 

000021 M7006 

000005 OOTOOb 
00702Q 
007012 
X1420 



001100 
001140 
QOUOO 
011524 



000340 
)i441i 



000020 
fvinn?? 



000032 



012336 
000340 

oom2 

ffilbi2 
001620 



0QCa24 
000026 



001110 



000004 

001666 000004 

177570 001140 

iTrfTQ 001142 

177777 177256 



00167H 

000176 Xi:4C 
000174 001142 
000004 

Q01202 

00^ 001215 

001216 001140 

007004 
002044 



TESTER: 
flODOK: 



M: 
Nl: 



.S8TTL 
;;CLESr 



INC 
BR 

'Si' 

riov 

CLR 

aR 

CLP. 

R£ 

IN 



BEGINl 
•17.-NUW0K 
KGlfM 
•5. .NUHBOK 

EVER 



irCIWTE TESTER HOOE 
LOAD 16 MAX UNITS 
LOAD 4 MAX UNITS 




nov 

CLR 
Cff» 

arc 

NOV 



T« COmON TAGS 
T.%S (SCHTAG) AREA 
•5CnTAG,R6 ;; FIRST LOCATION TO BE CLEARED 
(R6)* aEAR HEnCRY LXATION 

tSUR,R6 ;;DOtC» , _ 

.-6 ;;LOOP BACt( IF NO 

•STACK. SP ; I SETUP THE STACK POINTER 

^'^'^^'U^ ' 'rtjSllOTVEC ;^0T VECTC« FC« SCOPE RCJTIfC 

•^ftS!St^vic\-jB!?'V^^ FOR ERROR ROUTIfC 

n&a^V'^^.miiK VECTOR 



NOV 
NOV 
MOV 
NOV 

nov 
aR 

SivB 

nov 



)inlRVEC^2 




641 
651 
66S 



67S: 



nov 

NOV 

nov 



nov 

RTI 

nov 
nov 
nov 

CLR 

BITB 

BEQ 

nov 

CLR 



ALIZE NUMBER OF ITERATIOr<S 

ADDRESS 

A06RCSS FOR SCOPE 
LOOP ADDRESS 



SET UP ERROR VECTOR 
SETUP FOR A KAROUARE SUICH REGISTER 
Arc A HARPMARE DISPLAY REGISTER 

TRY TO REFERENCE HARDWARE S» 

BRANCH IF NO TIHEOUT TRAP OCCURRED 
AND THE HARDWARE SUR IS NOT : -1 
BRANCH IF NO TINEOUT 
••SET UP FOR TRAP RETURN 

;; POINT TO SOFTWARE SHR 



l6HS.9ie^C 

•OOI^ISPLAY 
661* 

•Os,(SP} 

Sl^OlSPLAY" 
{SFi*,ai6WEC J ;RESTOf^ ERROR VECTOR 

SPi^ 

IflPTSIZE.IENVn 
isluRECSWR 



BAOUNT 
INITl 



;; CLEAR PASS COUNT _ _ 
TEST USER SIZE UNDER APT 
YESAiSE NON-APT SWITCH 
••NO.Dse APT SWITCH REGISTER 

; RESET BAD INDICATOR 



DVOMV) PIl INITIALIZE T^C 



DIAGNOSTIC 

comoM Tftcs 



E02 

l2-OCT-7b 
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012702 

mi 

005021 



751 00207M 

752 002071) 

753 OQ2IO0 



00M737 
005737 

001007 
005737 
001402 
104401 
OlOOU 
)i04M01 
007040 



000252 
000250 



001002 




M17% 
007012 

000042 

007020 



001424 
0014. 
0014: 



: SUBROUTINE TO LOAD « TRAP CATCHER 
LOTRAP: 
51: 



nov 

jv 



CLR 



TS 
CNF 
BNE 



•2S2,R2 



[,•1002 

;ArC LOAD DEVICE ADfl^?SES LOCATIONS 

;LOAO X 



LOAD R2 



LOAD HALT 

TEST FOR LAST 
BR UNTIL DONE 



IMTl: 



IS: 



)V 
flOV 

nov 

ADD 
ADO 
AX 
RTS 

JSR 
TST 

m 

TYPE 
HSGSU 
TYPE 
TITLE 



RO OACl 

12 DACl 
•4 DAC2 
M> 0AC3 
PC 

PC^i)TRAP 
IS 



•LOAD Y ADDRESS 



;Ex:t 

rI^tJSt ^^^^ ^ RESTART 

Till IF MfilTOR 

BR IF i^T 

TEST IF OW TESTER 

BR IF NOT 

TELL OPERATOR ABOUT TESTER Si-'ITCHtS 
CALL fCSSAGE PRIffTER VIA 'ENT' 
TYPE PROGRAn «ADER. 



%IfC£C-n-DVfl«fi-« (Wvli DIftCNOSTIC r-iCVi; ?7'bb5) 
DV)¥¥».Pil DCTERfll^ THE NU«R OT ftfiVH ON THI3 SYSTEM 



F02 

l2-0CT-7b 
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TSt. 
7S7 



013717 



0012S0 
X7010 



7MJ 
Tbl 




76M 
7b5 
7tt 

770 



172 
17M 



773 
77M 
775 
77b 
777 
778 

78^ 
783 
7W 
795 
78b 

7<JC 
7«Ji 
7«32 
7S3 
7?-^ 



001002 
0tB737 

m m 

001010 




0027U 
00227M 
Q02300 



004737 
012737 



00120b 



001420 
007020 

00120b 
00142C 



00120b 
001204 
0017% 
OOOGOl 



Xll2b 

00OQC4 
00112b 

rai20b 



X1420 
001420 



.S8TTL 
UTEST; 

IS: 



bS: 



mi2Qb 4S: 



5S: 



OtTERfllfC T>C NUWER OF fiPVU OH THIS SYSTEM 



NOV 

aR 

NOV 
TST 



en: 

CMP 
6R 

TST 




Q07Q10 



TST 

rourci 

NOV 

T\ 



TrPE 

F0UN02 

CHPB 

OR 

nov 



SBftSE.SQOOAT 

msicm 

SlfjlT 

anboAT 

VAOOR.IBOOAT 
SUhIT 

r 

NuneoK.iUNiT 

IS 
3S 

(SP)*,(SP;* 

3S 

IsTl 
EVER 

H?TST 
bS 



$UNIT.-(SP) 

i 

SNIT.EVER 
ITlS.EVER 

iuNIT 

ncvcT 

pcTlotrrp 

letTO.msKffi 



; GET T« BASE ROORESS 

CLEAR UNIT I 

LOAD Vkfifi RETURN 

TEST IF AOOR EXISTS 

UPDATE THE BUS AQORESS 

UPDATE UNIT COUhT 

TEST IF -00 NOT SIZE" 

BR IF NO SIZEING 

TEST IF MAX. NUWER 

BR IF NOT 

:BR IF MAX. 

^UAN T^ STACK 

TEST IF ANY EXIST 

BR IF SgtC ARE THERE 

B^ ADQ^S CAUSED AN BLS TRAP 

tEST IF I HAS BTEH REPORTED 

BR IF IT HAS 

TEST IF TESTER NODE 

BR IF TESTER 

;TELl operator T« • OF AAVll'S 



THE • OF AAVirS FOR LATER 
'REPORTED • FLAG- 

tEST IF ATfT HAVE GOfC AUAY 
:BR IF ALL ARE STILL «RE 
b<ISTIf« UNIT FAILED TORESPONO N0« 



RESET UNIT POINTER 
fM(E ^T HAPPY 
LOAD TRAP CATC^ AND BUS ADDRESSES 
LOAD NASK NUNBER IF ERROR 




80S 0023S6 
810 
811 
812 
813 

8H 

ir 



lo 

817 dossdb 

lit mil 

8e!0 
823 

82M 0OeJH50 

825 002H22 

32t 0C2MX 

327 Q02S3I> 

928 0024HM 

62S 002**52 

il30 002H54 
331 



33S 002H56 

83b 002SbO 

33^ X2%o 
8^ 

BMO 002510 

8HI Q02Sib 

8H2 X2S20 

8H3 002522 

8^ I30252l» 



Q13777 
017737 

02?737 



OOOOCN 

012737 
013777 
017737 
023737 
001401 
10M002 



G02 
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TEST THAT Tf€ Aft\'ll RESPOTOS TO THE CPU 
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i TTOTfc 
17707H 
177072 



OOOOOH 




000004 



xn24 

001124 177022 

177016 001126 

001124 00112& 



007777 001124 

001124 176764 

176760 001126 

OOll^i 001126 



000004 






0J27r 


OGOIQO 


U01160 


012737 


004000 


ooilS 

176720 


Ci3777 


001124 


017737 


176714 


001126 


023737 


001124 


001126 


001401 
l040(g 
006237 


001124 




001362 







: • f «ift*»ffi«i««ftMffffii«»««tM««ffff«ftifffffftt*:«Mf MMfff »ifftiffiiti«ii 

;4tEST 1 TEST THAT THE RAVll RESPOrCs TO THE CPU 

HtI: scope 



II: 



000004 2S: 



MOV 
TST 
TST 
TST 
TST 
Bk 
CMP 
ERROR 

nov 

JHP 

HOV 



:LQAO gUS TWP RETURH 



TEST 

TEST 05c 13 
iBR ore RESTORE LOC. 4 
*LEfiH THE STPCK 

•ERROR. BUS TIfCOUT UHEN AOORESSING THE PAVll 
LORD £.004 
TEST IF RNY OTHER'S 
-w.^.^ V -LOfiD RETURN 

, . »ff«ff»ff««tf«i»«tftfff f l««fft«fff f ifft«lf ttlMMMiftMtffftWff >HI«ffffit«#tf 

(test 2 TEST TNRT OACO REGISTER CAN BE CLEARED 

t§T2: SCOPE 

;LOflO EXPECTED 



aOAC3 

(SP)+,(SP)* 
•6jERRVEC 

reAain 

I6.ERRVSC 



CLfi 
NOV 
NOV 
CNP 



IGOOAT 
SGOOAT JQACO 

aoAco.saooAT 

it.lBOOAT 



LOAD REG 
;RE« PEG 
iCONPARE 



OACO REGISTER NOT = 0 



*TEST 3 TEST THAT OACO REGISTER CAN BE LOADED Hin< 17777 

HT3: SCOPE 



NOV 
NOV 
NOV 

Be? 
ERROR 





EW»ECTED 
REG 



' 'BR IF ^QUAL 

jERROR, DACO REGISTER NOT r 7777 



4TEST 4 TEST THAT OACO REGISTER CAN HOLD A FLOATING 1 PATTERN 

:«H«iftft«»«i««ilMtt*fffffMfffHMiMfl«MMMf«M«ftMHif«t«ftt«« 



t§T4: 



IS: 



2S: 



SCOPE 

NOV 

NOV 

NOV 

NOV 

crp 

ASR 
BNE 



•lOO.kTINES 
l8ITll,tGD0AT 

SGOOAT, 

aOACO.i. 
SGOOAt.S 




I!doat 

IS 



;;00 100 ITERATIONS 

' — EXPECTED 

OACO REGISTER 
J\€ RCGISTER 
.« J>£ DATA 

?EWOR. OACO REGISTER FftlLED TO HOLD A FLOATING 
CHANGE THE DATA 

AND W NORE DATA 



;BR IF 



OVAMW.Pll TS 




eSO QOSSHO 

§si oois% 

8S2 002S5H 
8S3 

3S« 002S70 

855 X2572 

eS-* 00£feQ2 

858 002610 

85«j ooam 

%i 
Ob< 
8t>3 

oc^s^4 

%9 0C2&5W 

870 002b£.2 

8^i ooasTO 

87? QD2t,7b 

873 002700 

87M 002702 

875 002710 

BTb 002714 
877 
878 
87q 

880 00271b 

881 002720 

882 00272H 



88b 0027% 
002750 



888 
889 

890 0027S2 

8S1 002.'SM 

9<32 0027b2 

aS3 0K770 

8^ 00277b 
8% 
8% 



)1 

012737 
013777 
017737 
023737 
001S07 
017737 

013^ 
00b277 
006237 
0013S5 



OOOOOH 
012737 
012737 
LJJ3777 
162737 
162777 
017737 
023737 
0Q1M04 
iOM002 
013777 
005737 
Q013SH 



OOOOOH 
005037 
013777 

8^37^ 

oomol 

104003 



nnoQOH 

^12737 
dim? 
01^737 
023737 
001401 
104003 



HQS 



An/ll ClftGNOSTIC HACYll 27(665) 12-0CT-76 13:42 PAGE 20 
TEST THftT DftCQ Cfif* HOLD ft FLOflTINC 1 PftTTERN (DYNftfllCLY) 

;4tE5T 5 TEST THAT 0«CO CAN HOLD ft FLOhTINC 1 PRTTERH (OYNfiMCLY; 



000100 
004000 

ooli?* 

176642 
001124 



001160 
001124 
176646 
001126 
001126 



176624 001126 



001124 
176606 
001124 



O^QIO 
00777? 
001124 
DOOOCl 
OOTOOl 
176534 
001124 



176612 



001160 
001124 
1765S4 
B3U24 
176S40 
001126 
001126 



001124 176512 
001124 



00i:<!4 



176472 



476466 lx;.'126 
01124 OOKh 



007777 001124 

001124 176434 

176430 001126 

0U1124 001126 



t§T5; SCOPE 

ROV flOOiITINES 

nOV teiTil.lGDOAT 

F10V SGOOftT.SOACO 

IS: NOV 30ACC.iB00ftT 

CnP SGODAt.SBDDftT 

BEO 2S 

ftOV aOACO.SBDOftT 

ERROR 2 

nOV SGO0ftT,9OftC0 

2S: ftSR aOftCO 

ftSR SGOOPT 

BNE IS 



;;DC 100 ITERATIONS 

;LOftC EXPECTED 
LOW QftCO 
;REftO THE REGISTER 
iCOMPflflE THE GOOD TO 
;;gR IF tHE SftTC 

;SAVE FOR TYPEOUT 
OflCQ FftlLEO TO HOLD 
;LORO OftCO AGAIN 
; CHANGE THE DATA 
;CHft1GE THE EXPECTED 
BR IFMOlS DATA 



DACU 



A FLOA"'!^ 1 P'/TERN 



iTEST 6 TEST THE "SUB" INSTRUCTION WORKS ON DACO 



HTb: SCOPE 

KOV tlO^STIHES 

NOV •77>7.$C00AT 

i^V SGOOAt.aOftCO 

IS: SUB il^SGObAT 

SUB fi:^)ACO 

NOV sdAco.ssdoat 

CNP SGOOAt.SBDOATI 

BEQ 2S 

ERROR 2 

NOV SGCOAT.SOACO 

2S: TST SCOOAT 

BNE IS 



;;D0 10 ITERATIONS 

, LOAD EXPECTED 
;L0AO OACO 
;SUe A VALUE 
;FRO« EXPECTED AND 
REPO THE REGISTER 
:C0f<PARE 

;T« SUB INSTRUCTION 



DACO 



;;BP IF 



ILOA^ THE REGISTER AGAIN 



FAIL ID OH DACO 



flORE 



FOR 
DATA 



HORE DATA 



::BR IF ^.^ 

, : «««i«««»»»f i«f «ftftf ««««t»ff«i«MMf f t«ft«1^t«»«»MHi«M««ftf «««§ -^ffft 

4TEST 7 TEST THAT OACl REGISTER CAN BE CLEARED 

t§T7: SCOPE 

SGODAT ;L0AO EXPECTED 

SGDOAT.aOACl LOAD OACl 

TSTIO ^-BR IF ^gUAL 

3 ;ERROR, OACl REGISTER NOT 

iTEST 10 TEST THAT OAC 11 REGISTER CAN BE LORDED UITH 17777 

HtiO: SCOPE 



aR 

NOV 
NOV 
CNP 
BEO 
ERROR 



= 0 



NOV 
NOV 
NOV 
Cff» 
BEQ 
ERROR 



l7777.SG00ftT 



;LOAO 



SGDDA 

TSTll 
3 



'.SBDOAT 



;;BR IF t 



EXPECTED 
OAC 11 
_ REG 
CONPARE 



EQUAL 
; ERROR, 



CACl REGISTER NOT = 7777 



OVMM.Pll TU 



mil DIArWOSTK 



IDS 



IIAOJl 27(bb5i la-KKT-Tb 13: M2 PACE 21 



BS7 



'K2 003020 
905 00^2 




90b 00305H 
90S 0030b0 
ilO 



913 C030b2 

lu m 

91b 003100 

917 SSlOb 

9Je 003114 

919 f*t3l22 

^ SSiS 

922 003134 

923 00:il42 



929 003154 
93C 0Q3l5b 
931 0031'^ 
II' 




»30 

^19 0032^ 
94u 0032S? 
941 0032% 



TEST THAT DM 11 REGISTER CflTI HOLD A FLOATING 1 PATTERN 



000004 



„ 000100 
012737 004000 

'513777 001 r 



01^ I7b3b4 
023737 001124 
1401 



OOUbO 
001J24 

d6ri2S 
00112& 



00b237 001124 
0013^ 



000004 

01222 

012737 
013777 
017737 
023rj7 
00iun7 

017737 
104003 
013777 
00b277 
C0b237 
001355 



000004 
012737 
012737 
013777 

Ib2777 
OlT^ 
023737 
001404 

losdm 

013777 
005757 
001354 



CQplOO 
004000 
001124 
I7b312 
001124 



OTllbO 
001124 
I7b31b 
00112b 
00112b 



I7b274 00112b 



001124 
l7b2Sb 
001124 



00 0010 
007777 
001124 

yggogi 

000001 
I7b204 
001124 



001124 
001124 



QQllbO 
(501124 
I7b224 
Xil24 
l7b21Q 
001 12b 
D0112b 



I7blb2 



4tEST 11 TEST THAT DAC tl REGISTER CAN \¥JiD A FLOATING 1 PATTERN 

. : ttffift«if tttlttiilf •tf««t«ffiti«tttt««tt«ff MMi««MttM«tttl«M «f •iffttit 

HTII: SCOPE ^ ,^ tTra«T»n.-e 

;;D0 100 ITERATIONS 

LOAO EXPECTED 

.CVVm J\€ DATA 

;;BR IF 6ATAIS SANE 

;ERROA. Sc tl REGISTER FOILED TO HOLD ft FLOATIN 
CHAN(^ nc DATA 
BR AW TEST NORE DATA 

. : «ii««itl<'.««f ««kf f t«ft»*ftf »«t f ift«ft«f. t»f ftMMHf t«i««i«tf f *««« 

4TEST TEST THAT DACl CAN HOLD A FLOATING 1 PAHERN (DYNANICLY) 



IS: 



2S: 



sec 

NOV 
KCV 
NOV 
NOV 
Cff 

^OR 
ASR 
BNE 



•lOO.STINES 
•BITll.SGODAT 

ISSci!tSoAl 

SGOOAt.SBDOAT 

2S 

3 

SGOOAT 
\% 



Ht12: 



IS: 



2S: 



SCOPt 
NOV 
NOV 
NOV 
NOV 
CHP 
BEQ 
NOV 
ERROR 
NOV 
ASR 
ASR 
BNE 



•i??ll,iGDOAT 

SGOOATlaOACl 

aOACl.iSOOAT 

SGOOAt.SBDDAT 

2S 

^l.IBODAT 

SGOCAT.SOACl 
aOACl 



I^EaB ?Hi*R£GISTER 
.CONPARE THE GOOD TO 
:;BR IF IhE SATC 

;SAVE FOR TYPEOUT 
OACl FAILED TO HOLD 
LOAD DACl AGAIN 
;CHANGC THE DATA 

BR IF NORE DATA 



DACl 



A FLOATING 1 PSTTERH 



• ; iff f «ft«tf tfftf ft»Mltf«t«i««Mi#«t«f *f M4«»tfff ftfftMtttffMf «»4 

:4tEST 13 TEST THE "SUBT INSTRUCTION UORKS ON DACl 

t§T13: SCOPE ^ 

;;D0 10 



IS: 



2S: 



NOV 
NOV 
NOV 
SUB 
SUB 
NOV 
C»f> 

^ROR 

NOV 

TST 

arc 



•10>ITINE$ 
•77>7^$cS5aT 

•ilSACi 

? 

SG0DAT,a0ACl 

SGOOAT 

IS 



ITERATIONS 
LOAO EXPECTED 
LOAO OACl 
SUB A VALUE 

FRON EXPECTED AND DACl 
READ THE fSCIST£B 
^PARE 

Tt!c sub INSTRUCTION FAILED ON DPCi 
LOAD T« REGISTER AGmIN 
iTEST FOR NORE DATA 
;:BR IF flORE DATA 



:;BR IF 



J02 



OVMAP.Pii TIM 

9S7 0032Sfc 013777 

946 0032tiH 017737 

ill QC33K 10-^004 
9S2 



000004 
012737 

017737 
023737 
001401 
104004 



003304 
9S7 00330b 




973 003402 

974 0034(W 

975 003401 
97b 55412 
977 

97B 
979 
960 

:*i 0O34I4 

& 0^2^ 
003432 

985 0Q34SJ 

98(: 0034% 

9P7 003454 

V£ 0034b 

989 0034t,4 

990 003%fc 

991 003474 

992 003SCn 

993 0035CH 



««V11 DIftGWOSTIC NftCYU 27(Lb5) 12-0CT-7b 13:42 PflGE 22 
TEST THAT THE OAC l2 REGISTER CRN BE ClEMEO 



aii24 

001124 
I7bl3b 
001124 



17S142 
00112b 
00112b 



0C7777 a'.124 

001124 l7blQ4 

ITblOO 00112b 

001124 00112b 



000004 




DOllbO 


012737 


000100 


012Z3Z 
013777 




001124 
l7b04G 


017737 


17b034 


00112b 


023737 


001124 


00112b 


001401 






1040CN 








001124 





000004 

C13777 
017737 
023737 
001407 
017737 
10 H0Q4 
U13777 
00b277 
00b237 
301 3Sd 



001124 
I757b2 
001124 

17S744 
001124 



17b7bfc 
001 i2b 
00112b 

00112b 

175732 



:«»#«t««f«Ht)»t«MM»«ffffM»{^*iff««itt«ifiii*«•i«»f«ttffft«tf«»i««f 



;»TEST 14 TEST THRT THE DJC *^.J|SISTER^CRN^BE^CLERREO 

HTir*"*""""""*"*""""""""""""""*"^ 

ISoRT.aDAC2 
89AC2.i800AT 



SCOPE 

CLR 

NOV 



ERROR 



;L0RO EXPECTED 
LORC REG 
REPO REG 
rCOfTflRE 
tOURL 

: ERROR. OAC 12 REGISTER NOT 



= 0 



: :«ftfft*»f«f ^t>««*«it«ft«««»ft«*tt«ft«i«fift«ftMt«ffttt«t«i«ftfftt«fftftfttf 

4T£ST is test THRT THE OK l2 REGISTER CRN BE LOROED UITH 17777 

: : «*t »«»§ iMtiff f « t«««tt««f fft«ftt«*f §«««»««# Hffff««tf t«f MftWmHHHIM 

t^TlSi SCOPE 

NOV ■7777^SCP0RT 

TSTlb ;;BR If ti 




LORD EXPECTED 

Mm 



ORC 12 REGISTER NOT = 7777 



:fffft*M«tffffff««ttt»»ff«f «i»t«fffffi**ff«ifffit«Mifff«ti«fftfftf«Httffff«ft 
4tEST lb TEST THAT THE DAC 12 (AGISTER CRN HOLD A aOATING 1 PATTERN 

. :ftft*««««ft«»««ffi««ffi(ff««ft4«tfffii«i«ff*tffff*tfftffifffffiffffffffffff*ff«fftfff 

t^Tlb: SCOPE 

;;DC 100 IIERATI^^ 



NOV llOO.fTIfCS 

NOV leiTil.SGOOAT 

IS: NOV SGOOAT.90AC2 

NOV aoAC2.iaogAT 

CNP tGOOAtniOOAT 

BEQ 2S 

ERROR 4 
2, ^ 



LOAD e:<pected 

LOAD DAC2 REGISTER 
READ T« f^CISTER 
:CO«F>^ THE DATA 
;;8R IF ^ 

ERROR. OAC 12 REGISTER 

T>C DATA 
8R (V€ TEST NORE DATA 



FAILED TO HOLD A FlOATIN 



: : «t«f ifftHHif ffMfff f t««tf«ffHftftt«ff««tftft4tt«««t««ff ftff«ili<4t«ff«i«ffift 

4tEST 17 TEST THAT 0AC2 CRN HOLD A aOATIW 1 PATTERN (DYNAPICLY) 

: : *««t«Mttfti««ft«t«tf t«fttiMMftt»»fffftftM«i«f ff»«ff*»«li«tM««»it««ff 

t^Tl7: SCOPE 



II: 



2S: 



NCV 
NOV 
NOV 
NOV 
CNP 
BEQ 
NOV 
ERROR 
NOV 
ASR 
ASR 
6NE 



u??inT 

SGODAT. 




icOOStriBDOAT 
2S 

aOAC2.SOOOAT 

4 

tG00AT,a0AC2 
9DAC2 
SGDOAT 
IS 



;LOAO 0AC2 
READ THE REGISTER 
•CONPARE THE CuOD TO 0AC2 
;;BR IF !'HE SANE 

;SA'/e FOR TYPEOUT 
;DAC2 FAILED TO HOLD A FLOAT IhG 1 
;L0A0 0AC2 AGAlM 
CHANGE THE CWTft 
;CHflMGE THE EXPECTED 
;&R IF J10RE DA'P 



PATTERW 



KQ2 



99^ 

,ooc 



. JL»D 

.0C7 
1008 
IOCS 
IGIO 
1011 
1012 
1013 
lOlM 
1015 

loie 

1019 
102C 
1021 
1022 
1023 
102M 
1025 
1026 
1027 
1026 



1031 
Ij 

103M 
i035 
lQ3b 
1037 

laae 

1039 
lOSO 
lOMl 

:0M2 

.0M3 
1044 
1045 



003524 
003532 
XSS'^O 
X354£ 
X3S54 
JOJ^ 
j035fcl 
X35«) 
003S74 
0C3bO0 



OOOQ04 

012737 
D 12737 
013777 
lb2?37 
lfc2777 
017737 
023737 
Xl-JOS 
104004 
013777 
005737 
X:35H 



003b02 000004 
0e3b04 005037 

OOdfclb ^17737 
0Q3b24 023737 

oom 

104005 



003b* 
Q03b40 
003(>4& 
003b5M 



003b72 



01§9?7 
013777 
017737 
023737 
001401 
104005 



AflVil DIftGNOSTIC IftCYil 27(bb5) 12-0CT-7b 
TEST Tffr: -SUB" INSTRUCTIOW U0RK5 ON 0«C2 



13:42 PAGE 23 



ocggiQ 

007777 
001124 

ooooo: 

000001 
17St,54 
X1124 



X1124 
001124 



OOUbO 
001124 
175874 
001124 
iTSf.SO 
001126 
00112(> 



175B32 



Xn24 



001124 X1126 



007777 001124 

001124 I7SS54 

175550 XI 126 

001124 0Q112L 



QQ3b7H 








0O3b7& 


000100 


001160 


003704 




004000 


001124 


033712 


01^ 


001124 
J/5504 


175510 


Q0372C 




001126 


003734 


K3737 
001401 


Li01124 


001126 


00373b 


104005 






00374C 


006237 


001124 




003744 


001362 







i*TEST 20 TEST THE "SUB" INSTRUCT:0M U0RK5 ON DOT? 

t§T20: SCOPE 

;;D0 lO 



IS: 



NOV 
NOV 



2S: 



NOV 
CNP 

^ROR 
NOV 
TST 
Bt€ 



l^!$^T 
SGD0At,a0AC2 

aoAca.ssDOAT 

SGOOAt.SBOORTI 
2S 

4 

SGOOAT.aOACa 

tCODflT 

IS 



ITEWTIOHS 
;L0«) EXPECTED 
;lOPO DAC2 

REPO THE REGISTER 
^CWRRE 

trnl SUB IffSTRUCTIuN FAILED ON D«C2 
;L0RO Tff REGISTER AGAIN 
iTEST FOR NORE DATA 
:;BR IF WRE OMTP 



fEQ AND 0AC2 



;;BR IF 



4TEST 21 TEST THAT THE OAC 13 REGISTER CAN BE CLEARED 

t§Tai: SCOPE 

ui( lUlMii ;LOAD EXPECTED 

HOV P0AT.aOAC3 L0% ^G 

MOV a0AC3.iS)0AT READ I^G 

CNP SGOOAt.SROOAT :COrf>ARE 

?SoR 5^ ;8SbR, DAC 13 REGISTER NOT = 

4tEST 22 TEST THAT THE DAC 13 REGISTER CAN o£ LOADED UITH 17777 
t§T22: SCOPE 



NOV 
NOV 
NOV 
Ctf» 

SEQ 
ERROR 



I7777.SG00AT 
SGDOAtjOACa 

toQOAt^^T 

-^5123 
S 



.LOAD EXPECTED 
LOAD REG 

;;BR IF ^QUAL 

;ERROR, DAC 13 REGISTER NOT -z 7777 



: : »«if ffff«««f ftift»t«»fttf ft »§*«««# f ft»«t»fff t«i*tM»«fff t«»«tt««*f ftMift 

4tEST 23 TEST THPT T>C OAC 13 HEGISTER CAN HOLD A FLOATING 1 PATTERN 

I • <tt»y«f««f tftftf #««»# «M«««|««tMt««t«»fti lli«ff«t««fttffff««*ttlftt«iftt 

T^T23. s^oPE 

" ITERATIONS 

;LOAO EXPECTED 



KOV ilOO.STINES 

NOV leiTll.SGQQAT 

1$: NOV $G00AT;»AC3 

NOV SDAC3.ia00flT 

CtiP SGOOAt.SBOOAT 

BEQ 2S 

ERROR 5 

2S: ASR SGOOf^T 

BNE IS 



LOAD OAC 13 REGISTER 
;REA0 THE REGISTER 
iCONPARE THE DATA 
;;BR IF ^ 

:ERROR. OAC 13 REGISTER FAILED TC HaD A FLOATIS 

; CHANGE THE DATA 

;BR AND TEST NORE DATA 



I0M7 

1050 

:053 
105M 

i055 
J 05b 
1057 

:0S8 

1052 

1061 
1082 
0b3 
4 



0037% 
003750 
003756 
j4 



004000 
0OS006 
0O4O10 
DOSOib 
?0 



00HO32 
004036 



0040SO 
004042 




71 

072 004100 

Q73 004106 

074 0041T4 

075 004116 

078 004132 



000004 
012737 
012737 
013777 
1627 ' 

017737 
104005 



LOS 



5737 
001354 



flAVll DIftGNOSTIC flftCYll 27(665) 12-0CT-76 13:42 PflC£ 24 
'EST TMT DAC3 CHh HOLD R FLOATING 1 PATTERN (DYNPNICLY) 

: : «ft«tft»ffi«it«f «««tM»»i«f «««tf ««*# «f «Mt«Mff f tf f ittti«««iMitii 

;4tEST 24 TEST THAT 0ftC3 CAN HOLD U FLOATING 1 WTTEAN '.JYNAfHaY) 

:fftt«««fft««ftVff««ltiftftttf«fffttftfi«tf««f«fffftft««t«Miftf««M«« 

t§T?4: SCOPE 

;;D0 100 IHgATIOr^ 



000004 






012737 


OCClOO 


XilbO 


Ci2737 


OOHOOO 


001124 


013777 
017737 


001124 


175436 


175432 


001126 


C23737 


00112M 


001126 


001407 






017737 


17S414 


001 .'26 


104005 






013777 
006277 




175402 


006237 


X1124 




001355 







000010 x:i60 

007777 001124 

001124 175344 

175324 001126 

001124 001126 



8^ m\?\ 



175302 



IS: 



2S: 



NOV 
NOV 

!8v 
CMP 
BEQ 
NOV 
ERROR 
NOV 
ASR 
ASR 
BNE 



•ii?li!iSoAT 

SGDOAt.SBODQT 



3.SB00AT 



SGQDAT,90AC3 
aOAC3 
SGOOAT 
IS 



LOAD EXPECTED 

REGISTER 
.CONPARE THE GOX TO DAC3 
;:BR IF fME SAME 

SAVE FOR TYPEOUT 

DAC3 FAILED TO HOLD A FLOATING 1 PATTERN 
LOAD QAC3 AGAIN 
CHANCETHE DATA 
CHANGE TH| EXPECTED 
BR IF NORE DATA 



: :»«^•ft»«ftt««tf«ft«ft«»»««i«it««itt«ff«««t4iffft«ft*ff««tt#f>iiiti«4t 

iTEST 25 TEST THE "SUB" INSTRl>CTION UORKS ON 0AC3 

: : «f ii«««ff«if ft«f ffi«iii««f iHi«f «fti«tft««f i«i«f f f iMiitt»««i«« 

t§T25: SCOPE 

;;D0 10 ITERATIOfG 

; LOAD EXPECTED 



IS: 



NOV 
NOV 
NOV 



iig.STINES 
•77>7.SG00AT 
SGOOA^aOACS 



NOV 



:Q 
ERROR 




2S: 



TST 
BNE 



.SBOOAT 
t.SBOOATI 



IS 



LOAD DAC3 
:SUB A VALUE 
FROM EXACTED AfC DAC3 
;R^^^ REGISTER 

;:BR IF §ANE 

; THE SUB INSTRUCTION FAILED ON DAC3 
lOAD T(€ AGISTER AGAIN 

jTEST FOR NORE DATA 
;;6R IF AORE DATA 



OVMM.PH T26 



nuc 

ftflVU DIAGNOSTIC fIflCYll 27(fab5) 12-0CT-7b 13:42 
TEST TH^T T« PXJR WW REGISTERS CftN HOLD DIFFERFNT D^^Tfl 



PM£ 2S 



1061 

1082 00S134 

1063 Q0Ml3b 

1064 OOsmM 
iraS XM152 
1^6 OCHlbO 
1067 OOMlbfc 
1086 00417H 
1Q8S 0042(2 
lOSQ 004210 
1031 004212 
1C3$ 

10S3 004214 

1094 004222 

:0« 004230 

10% Q0423b 

1C97 004240 
.096 

1099 004242 

IIX 0042S0 

1101 0042Sb 

1102 004?b4 
00"2M. 



ii 
11 

llOS 004270 
QQ427b 

1107 1)04304 

ilOe 004312 

.109 004314 



000004 

012777 
0.'2777 
012777 
012777 
012737 
017737 
023737 
X1401 
1040C2 

012737 
017737 
023737 
001401 
104003 

012737 
017737 
023737 
001401 
I04C04 

012737 
017737 
023737 
001401 
104005 



001111 
002222 
004444 
007777 
001111 
175222 
001124 



002222 
17517b 
001124 



004444 
175152 
001124 



007777 
17i,l2b 
001124 



:7525b 
175252 
17524b 
175242 
aPll24 
00112b 
00112b 



001124 
00112b 
00112b 



001124 
00112b 
00112b 



001124 
00112b 
00112b 



;*TEST 2b TEST THAT THE FOUR DAC REGISTERS CRN HOLD DIFFERENT DATA 

: : ft«ff«»«ft**»**ft«it»««M«««t« f ««i«ifff «f ft«tff««ffi* 

t§T2b: SCOPE 



nOV illll,8DACQ 

nOV 12222, SOACl 

nOV 14444, 56AC2 

MOV •7777,50AC3 

nOV •IIU.SGOOAT 

MOV aOACO.SBOOAT 

CMP SGOOAt.ISDOAT 

3E0 IS 

ERROR 2 

IS: MOV 12222, SGODAT 

MOV aOACl!SBOOAT 

CMP SGOOAt.iBOOAT 

BEQ 2S 

ERROR 3 

2S: MOV •4444,$G0OfiT 

MOV aoAca.saooAT 

CMP SGOOAt.SSOOAT 

eco 31 

ERROR 4 

3S: MOV 17777, SGOOAT 

MOV jDAC3.I8nDAT 

CMP SGOOAtTttOOAT 

BEO :5T27 

ERROR S 



LOAD OAC 10 
LOAD DAC 11 
LOAD DAC 
LOAD OAC 
LOAD EXPECTED 
READ REG 
.COMPARE 
;;BR IF ^OUAL 

;EWOR, SELECTED DAC tO IM ERROR 

;L0AO EXPECTED 
READ REG 
iCOMPARF. 
;:BR IF tOUAL 

;ERROR, SELECTED DAC II IN ERROR 

;LOAO EXPECTED 
;REAO REG 
iCOrPARE 
' 'BR IF SAME 

; ERROR, SELECTED OAC §2 IN ERROR 

;LOAD EXPECTED 
READ ^G 
•COMPiWE 
;;BR IF ^ 

:£OR0R, SELECTED DAC 13 IN ERROR 



flQlHOEC-ll-OVMA-A 
OVMMft.Pll T27 




1125 
U2S 
1127 
1128 
ll?S 
113L 
1131 
1132 
U'?3 
1134 
113S 
1136 
1137 
1138 
1139 
ilHO 
.Ml 
ilH2 
.H3 
1144 
114^ 

iHt3 

1147 
il48 
1149 
1150 
1151 
1152 
1153 
1154 
1155 
liS£> 
1 157 
1158 
115° 
llbO 
llbl 



0043M 
004384 
004372 
004400 
00440S 
00440t 
004414 
M4422 
004424 



00442b 
Q04430 

ra4444 
004^ 
004452 
lK)44bO 
0Q44b2 



000004 

C12777 
305037 

m 

023737 
001401 
1QH0Q2 



000004 
C 2757 
0127/7 
005037 
00C005 
017737 
323737 
001401 
104003 



012777 
005037 
000005 
017737 
001401 
104004 



OAVll DIAGNOSTIC MACYll 27(bb5) 
TEST THAT RESC^ CLEARS DAC tO REGISTER 



N02 

12-0CT-76 



13:42 PAGE 2b 



OOOCIC 001 ISO 

177777 l750bS 
001124 

1<^505H 00112b 

001 124 0011% 



000010 OOUbO 

177777 175024 
001124 

175012 001126 

00112M 001126 



OOQOIQ 001 ISO 

177777 174762 
001124 

174750 001126 



004i'b4 


m? 


000010 


001160 


004474 


012777 


177777 


174726 


004502 


005037 


00U2M 




004506 


012737 


000001 


007012 


004514 


000005 
0J"'737 






004516 


174706 


001126 


004524 


001401 






004526 


104005 







;iTEST ^r TEST THAT RESET CLEARS DAC lO REGISTER 
;; DO 10 ITERATIONS 



nov 
nov 

CLR 
RESET 

nov 

Ctff» 
BEQ 
ERROR 



IIO.STINES 
l-l.aOACO 
SGODPT 

SDAC0.S8O0AT 
^Ogt.SBDOAT 

2 



;LOAO EXPECTED 

;READ REG 
IcOrPARE 
;;BR IF tOUAL 

; ERROR, RE^T FAILED TO CLEAR DAC 



•0 



iTEST 30 TEST THAT RESET CLEARS OAC tl REGISTD? 

.:««§§««§# »i««ffff««»»«i«t««t«ff««ffftf«ff«««»«H«»f«fft«f»ffft 

t^TSO: SCOPE 

;;00 10 ITERATIONS 



HOV l-lIaOACl 

CLR SG06aT 
RESET 

NOV aOACl.SBDDAT 

CflP SGOOAt.SSOOAT 

";0 TST31 

^OR 3 



;;BR IF 



;L0A0 EXPECTED 

;REA0 REG 

:COnPARE 

EQUAL 

;ERR0R, RESET FAILED TO CLEAR DAC il 



:«««ff«ft«««t«ffMft««»«ft«ftfM«ff«ftff«f«»«ftftHft»««ftftftfft«f»«ff««ft«« 

4TEST 31 TEST THAT RESET CLEARS DAC 12 REGISTER 

t§T31: SCOPE _ 

•10,STI«ES ;;DC 10 ITERATIONS _ 
•-l!aOAC2 ; LOAD THE REGISTER 

S606AT clear EXPECTED 



MOV 
MOV 
CLR 
RESET 
MOV 
BEO ^ 
ERROR 



aDACZ.SBDDAT :REA0 THE REGISTER 

TST^ i;BR IF Cleared 

4 ; ERROR, RESET FAILED TO CLEAR DAC t2 



::fftff«««««M«f»«f«««ftf««ffti«««««ifi*#»'''»NHHIfft«««fi«»«««««ff«««#« 

iTEST 32 TEST THAT RESET CLEARS DHu n3 REGISTER 

r§T32: SCOPE 

^ ;;D0 10 ITERATIONS 

; LOAD THE REGISTER 
CLEAR THE EXPECTED 



MOV 
MOV 
CLR 
MOV 
RESET 
MOV 
BEQ 
ERROR 



•10,ITIMES 
•-l!inAC3 

sgo6at 

31, TEMP 



a0AC3,S80DAT 

TST33 

5 



:READ THE REGISTER 
;;BR IF 6lEARED 

; ERROR, RESET FAILED TO CLEAR OAC 13 



i 



'Vil'CtC-ll 



T32 



Q0453Q 




B33 



"'ES^ THfi* «5£» Clears DRC RECISlfR 



000001 xn&o 
x:2» 

£1206 001420 
00120>4 

OQl'^lb QOl'^22 

00l4lfe 00''M2M 

SlMlb XI '"^ 

IHib X14X 
OOtOIO 

m 



omgoi Xiibo 
SotSo 

Q054SM 



Ht33: scope 

»<ov 



CflPB 



;»TEST >♦ 
t§T3H 



fiSlT.EVP* 

•VCT 
vflOOP.OPCl 



;:00 I ITEW'^IOh 



;yPO«T| UhlT • 
;rEST IF nORC 



.3P IF teT 

;flPT UNIT • 
;UPDatE BUS ADDRESS 



:CHprcr Jhi ERROR flpg bit 

:TEST rt€ fCXT UMIT 



r WWW ■'■VBBS WW V WWWVWWVVWWWVW vW WW 

OTTEIVIIIC IF lUtf N6 » TIC HARDURRE TESTER (IF NOT fCRORT CIO CF PP 




.:D0 I I 

um TO 




ION 

IF ON TESTIH 



COS 



0\f^.Pn T35 



use 

\m 

ii9M 
il* 
11% 
1197 
11% 
Il<« 

i!8^ 

12C3 

laob 

ISO? 



12*2 
1213 

laiM 

1217 
1218 
1219 
1220 
1221 
i222 
1223 
122M 
.2^ 
1?^ 
1227 

\^ 

1231 
12?2 



00%% 
00%5C 

OOSbbH 

00%72 
004700 
OOSTOb 
♦714 



004724 

0047a 
004732 
00473t> 



C0474C 

0047% 
nCN7fe2 

004776 
005000 



005002 
005004 
005012 
005020 
005024 
005026 
0l5034 
005040 
005042 



0OO0C4 
012737 
012^ 
012737 

013777 
017737 
04273^ 
323737 
001401 
104013 

006237 
006237 
Q01355 



000004 
CI 2737 
013737 
£XN537 
C00012 
013737 
004737 
000401 
104011 



000004 
012737 
013737 
004537 
OOOOll 
013737 
004737 
210401 
iC4012 



»«5Vil DIflCHOSTIC rtPCYll 27lfAS) 12-0CT-76 13:42 PM£ 28 
TEST THAT DftC 13 OUTPUT BITS i0-3) FUNCTION 

: : »ff«««iffffff««ffi«tf «ft«M»««H»ftMfttWf «if i4HHHHI««t«Mtt«f ff«ff«f «««fft 

ilEST 35 TEST THfiT DAC 13 OUTPUT BITS (0-3) FlfCTION 

t§735: SCOPE 

;;D0 1 ITERftTIOM _ 

;LOPO 5ic PATTERN 



cSOOlO 
004000 

170377 
001124 



001124 
007014 



000001 



007034 



OOOCOl 

OOTT" 



007034 
006S20 



001160 
007014 
001124 

174530 
001126 
001126 
001126 



flOV 
NOV 

nov 



OOllbO 
001124 



007016 



001160 
XI 124 



Q07Q16 



IS: 



2S: 



MOV 
F10V 
BIC 
Cff» 
BEQ 
ERROR 

ASR 
QSR 
BTC 



•8ITJ.1.SCO0AT 

ITErf?,9DAC3 

90R7n!»OORT 

•1703^7.SBOOflT 

SGDORT.iBDOAT 

2S 

13 

ITE!? 



;;BR if 



•LOflO EXPECTED P'JTERN 

;L0RO DAC REOiSTCR 
RERD THE REGISTER 
NASK OFF OTHER BITS 

;DflC #3 DICITRL OUTPUT BhS IN ERRCft 

; ADJUST EXPECTED 

; ADJUST LOADED PATTERN 



UtEST 36 VERIFV T« AfiVU +15 SUPPLY 

Ht»: scope „ ^ ^^^^^ 



NOV iLtTinES 

NOV VS^W.SGOOAT 

JSR RS.COR^'RT 
12 

NOV Vi44.SFREaO 

JSR PC.COMPAfi 

BR TSt37 

ERROR 11 



;LOAD EXPECTED 
;SSm£ THE CHAffCL 



;LOAD TO 
•TEST IT 



TOLERANCE 



;+lS VOLT SUPPLY IS k«ONC 



: : itff«ifff t»»tt«Mtf «««ffMffftH«t««f #»«««§ ft4MtM*H«i»«M''/rf*f tMMH 

4TEST 37 VERIFY THE AAVll -15 SUPPLY 

tt'37: SCOPE 

;;D0 1 ITERATION 



NOV IKriPES 

NOV vIdKSGOOAT 

JSR RS.COAVRT 

11 

NOV VI44.SPREAD 

JSR PC.c6ff»AR 

BR TStHO 

ERROR 12 



I BR 



;LOAD EXPECTp 
ISAffU THE CHANhtL 

;LOAO TOLERANCE 
•TEST IT 

:-15 VOLT SUPPLY IS *ONG 




I ass 

i2b4 
J2f-5 

1267 



0051^ 
00512H 



OOSISS 
OOSIX 

oosiab 

005142 
005144 



000004 

005737 
OOlOOb 



01 
0 



13 



OQOQ04 
012737 
005737 
0010U5 




000004 
012737 
004537 
0014^ 
000013 



own DIftGflOSTIC 
DflCa OFFSET flOJUSTHEhT 



NflCYU 27(SfcS) 



DOS 

12-0CT-7b 



13: '^2 PftGt 2S 



005634 



000001 
X1202 



Q0S7&4 



OOQCOl 
006114 



OOH&O 



001 If 0 



001160 



&TCST 40 OACC OFFSer flOJUSTtCHT 

1§T40: SCOPE 

;;BR IF NOT 



T< 



TST41 



RS.OFFDAC 



13 



tOAO ffS.P^CU:E DAC OFFSET PCJ. 

TYPEoyr " 

SiuLT°Cl 




: : »*«ff «M»Mi«t«tf«ff««ffMfttt*f«tft«Mf MfH^M«HMf«Mt«««f«*»« 

4teST 41 OACO GAIN ADJUSTrCNT 

: : t»tftff «tff«f Mft*«f t*Mf ft*itMf«#ftMtM«M««-. ilMft««iMft««t«««t««« 

t§T4l: SCOPE 

;;00 1 ITERPTijrt 

:T£ST IF FIRST PASS 
;;BR IF AOT 



nov 

TST 

arc 



AOJRSH 
13 



RS.GAIDAC 



l^^flN^gECUTE DftC GAIN ADJ. 

RES. TO ADJUST 
CHAfffCL 1 FOR RESULTS 



: • f tffMf««MMtf««t«f ftMMf M««««t«t«#«MIM««»««Hfff Mff IM«*«»«t« 

ITEST 42 OACQ CALIBRATION 

UtH2: scope 

nOy fi.STINB ;,00 1 ITERATION 

JSR R5 CALDAC ; LOAD AND EXECUTE CALIBRATION 

OACO DAC ADDRESS 

13 ; CHANNEL I FOR RESULTS 



OVMM.Pll T43 



266 

1^ 00S1% OOQOOS 

272 005150 012737 

m mi 

005172 0107MM 

Si m m 

261 



285 onSPOP OOOOCH 




Qffi2X 000004 

2SS to|32 012737 

3Q0 ^|hO 004537 

30T 005244 001424 

302 0052% 000014 



MVll DIAGNOSTIC riACYll 27(fab5) 
OACl OFFSET ADJUS'itCNT 



E03 

l2-«T-7b 
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000001 
001202 



005b34 



005?S4 



006104 



OOllbO 



: : ttMfttttf t*f ft«fMff«f VMtMMMtMttf Mit««Mt«ft«ftft««tttt««f 

;4tEST 43 OACl OFFSET flOJUSTlCHT 

••ftt»MM»««««ffl««MfffffMfMfflM«»M««MftM««ft««IM«t»«ffftt«tftftt 

ttT43: SCOPE 

•l.STinES ;;00 1 ITERATION 



TST 



14 



RS,0Ff*jiK 



TYPEOUT AC 



:CUTE DAC OFFSET AOJ. 



OOllbO 



4TEST 44 OACl GAIN AuJUSTNENT 

t§T44: SCOPE 

;;00 1 ITERATION 

i^T IF FIRST PASS 
;i9R IF AOT 



fSTHS 



14 



RS^GAimC 



LOAD AM PCECIIE DAC GAIN ADJ. 
DAC AOORE^ 
f€S. TO ADJUST 
CHANTCL • FOR RESULTS 



OOllbO 



: : ffH«f tf MMMM MMIlMf »*tf*«f ««•# •••««#§ t«tMM«l«f «W*«M«ff 

4TEST 45 OACl CALIFiRATION 

t§T««: SCOPE 

NOV ll.fTIfCS ;;00 1 ITERATION 

JSR R5 CALOAC ;L0A0 AtO EXECUTE CALlBRATIOn 

DACl OAC ADDRESS 

14 .'CHANNEL • FCH RESULTS 




0OS3OS 




Afivil DIftGNOSTIC 
DfiC2 OfFSET flOJJSTftNT 



FD3 



rVi'.Y:: ?7(6bS) 12-0CT'7b 13:42 PAGE 31 



0ig^37 OCWOOl 001 IM 



•TEST % OflCa OFFSET flOJUSTHENT 

.:«««««ft«««ff»««««f««f«MIM»fi««t««««fiM«M»«ftt»«»««t«««ft»««*»« 

t§THb: SCOPE 

NOV ll.iTinES ;;00 I ITERflTIOti 

TST $W»SS jTfST IF FIRST PftSS 



OOOOlb 



005b34 



arc 

JSR 

saos 

flOJRHS 

1& 



ipAss 

fSTM7 
RS.OFFOftC 



::BR IF ftOT' 



;LOflO AND EXECUTE OflC OFFSET flOJ. 

DAC POORESS 

TYPEOUT flCXiRESS 

RES. TO ADJUST 
; RESULT CHfiffCL I 




001005 



3 ^(Se 



1 OOllbO 



*TEST 47 DflCS GftIN flOJUSTHENT 

: : ttf i^iMf itM»M»ttft«««#ft«ffftMf tftif f »«»«Mt«««l«t«*if *fttt«tf t 

tSTH7: SCOPE 

MOV •l-JTIKES :;D0 1 ITERflTIOM 

m SPflSS : TEST IF FIRST PflSS 

«»€ "<5T50 ;;BR IF 



2i0%4 
OQOOlb 



JSR 
DAC2 
flOJR36 
lb 



RS.GAIDRC 



LOflO AND EXECUTE OAC GAIN AOJ. 
OAC AOO^SS 
RES. TO ADJUST 
CHAfffCL • FOR RESULTS 



)12737 000001 OOllbO 
004537 QOblGH 

OCCOlb 



; ; HHHHHl »«*»» mi » H MI iWHUtWt tWUHHHH* Wif HHHtfM ** »»«tW*M 
(TEST SO WC2 CALieRPTION 

: :»MM«fffif«Hftfft«ifMffMffM«f tf«fffft«ttf iftt«*Mf«fttt»« ********** 

TbTSO* SCOPF 

•l.STIfCS ;;D0 1 ITERATION 
RSlCALOftC 



WOV 
JSR 
0AC2 



;LOAO AND EXECUl" CALIBRATION 
;DAC AOP^ErS^ 
CHANTCL t FOR RESULTS 



OVMM.Pll TSl 



mvii DIAGNOSTIC riPCYll 27(b(>5) 
0AC3 OFr<£T AOJUSTiCNT 



G03 

12-0CT-7b 



13:42 PAC£ 32 



QOQOOl 
001202 



005b34 




QOll&O 



oogpQM 

012737 
004537 

1371 00S450 00143U 
[372 005452 000015 



901160 



QQOOOl OOJlbO 
006104 



tTEST 51 0«C3 OFFSET flOJUSTICNT 

. : f «•«## t*tftft*tf *««# «f «t««WMM«»«f «tf »tft**fttf ff IftMMttttfitttf 

tSTSl: SCOPE _ TT«AT»nu 

;;00 . ITERATION 

j|T^ST IF FIRST PASS 



nov 

TST 

etc 



JSR 



•l.STIHES 
RS.OFFDAC 



)3 
^JR49 



LOAD A^EXECUTE DAC OFFSET AO J. 

??feo9rSRESS 
S^- "TO AOAST 



(test 52 DAC3 GAIN ADJUSTNENT 

tST52: SCOPE _ 
fl.f TINES 



NOV 
TST 




:iOO 1 ITERATION 

: TEST IF FIRST PASS 
;;BR IF ^^Or 



ADJ^J7 



RS.GAIDAC 



;LOAO Arc EXECUTE OAC QSkW ADJ. 
;DAC AOORESS 

RES. TO ADJIST 

CHAMCL • FOR RESULTS 



: ;f»#H miMHM « m illHi mmmm WiMWHHHWM MH i H ifci«i»li 

iTEST 53 0AC3 CALIBRATION 

tiT53: SCOPE 

NOV •l.STIHES ;;D0 1 ITERATION 

J» RS CALOAC :L0AO AND EXEaTE CALIBRATION 

DAC3 DAC AOOAESS 

15 CHANTCL • FOR RESULTS 



H03 



1filr«£C-ii-0v'««fl-ft (¥,Vil DIAGNOSTIC 

CvfliwS.Pll £N0 OF PPS£ ROUTIfC 



fIftCYU 27(bb5) l2-OCT-7f. 13:42 P«G£ 33 



1373 
•3"*M 
i37S 
i37b 
1377 
1378 

nn 

1360 
1361 

i3ee 

.111 

i38s 
1365 

I3C7 
1 38^ 
«36^ 
:3S0 

13S2 
13S3 

:><^ 

1 

.?% 

1398 
I39«» 
:«400 
•MOl 

i^oa 

1403 
IMOM 
140S 



iHoe 

1H09 

1410 

1411 

141 

141 

1414 

1415 

141& 

1417 

1416 

141S 

1420 



005H5H 
005454 

0054b2 
0054i^ 

005502 



)510 

ritJ 

0OS514 
0O5S2O 
005524 

00552b 
005532 
W553b 
005540 
00554? 
00554M 
>% 

C055b2 
005552 
14 



0D557H 



005604 



000004 

m 

aor*3? 
og|3c^ 

DOOOCl 
003C22 
012737 
UtXXXl 
005502 
104401 
01374fe 
104405 
104401 
C13700 
00140S 
000005 
004710 
000240 



000137 
005575 
377 
015 
050C40 
000043 

QQS737 
001012 
104401 
0137% 
104405 
104401 
01374fe 

m 



.SfaTTL EM) OF PftSS ROUTINE 



4lNCRP€NT THE Pfl55 NUNBEP (SPftSS) 

»TYF1 -END PhSS tXXXXX" (l*€RE >C>.XXX IS ft DECINfiL NUMBER) 
»IF T«RFS A ^ICNITOR GO TO IT 
tIF THERE ISN'T JUMP TO INIT7 



SEOP: 



CX]1102 
OOllbO 
001202 
iOOQOO 



005561 
001202 

005556 
000042 



377 
042412 
051501 



007020 

010176 
001112 

010210 
007004 

002044 



001202 

lEOPCT: 
SENOCT: 

IGET42: 
ScMMO: 

SOOMN: 

SRTNflO: 
0C3 SENULL: 
042116 SENOnC: 
020123 

INIT7: 



SCOPE 
CLR 
CLR 
INC 

Ul 

.UORO 

WT 

NOV 

.UORD 

lEOPCT 

TYPE 

NOV 

TYPOS 

TYPE 

NOV 

BEO 

RESET 

JSR 

NTP 

NOP 

NOP 



IS-, 



TST 

ere 

TYPE, 

NOV 

TYPOS 

TYPE, 

NOV 

TYPBN 

JNP 



tISTNM 
STINES 
SPRSS 

1100000, SPflSS 

(PC)-^ 

1 



T£ST NlfKR 
iiZERO THE NUWER OF ITERftTIONS 
; INCREMENT T« PflSS NUMBER 
;;D0N'T QLLOU A NEC. NUMBER 
; LOOP' 



SQOAGN 

(PCH.i 



1 



a(PC)* 



JENDMG 

iPftSs,-(SP) 
iooa6n 

PC.(RO) 



3(PC)+ 
INIT7 



;;Yrs 

1 1 RESTORE COUMTER 



Sftvl fSsS^ TYPEOUT 
GO TYPE— OECIhfiL ftSCII WITH SIGN 
;TYPE ft NULL CHftRftCTER 
i£T MONITOR «00RE5S 
;BRflMCH IF NO NONITOR 
; CLEAR THE MORLO 
GO TO MONITOR 
<UWE ROOM 



Til 



; RETURN 



-1.-1,0 ;;NULL CHRRACTER STRING 

. ASCIZ < l*> ' l2> /ENf? P9Si •/ 



HFTST 
If 

ERRTOT 
IERTTL,-(SP) 

MESGO 

BROUNT,-(SP) 
INITl 



;TEST IF ON TESTER 



;:SAVE BROUNT FOR TYPEOUT 



MVll OIAGhOSTIC 



103 



OVMM.PU 

1 

i4, 
1 
1 

1427 

1430 

14^^ 

14?* 
1435 

143b 

1437 
1436 
i43S 
1440 
J44i 
l'»42 
1443 
1444 
1445 
1446 
1447 
1448 
1449 
1450 
1451 
1452 
1453 
1454 
1455 
145b 
1457 
1458 
145S 
14«3 
1%1 
14(>2 
14t>3 
14fcM 
14fc5 

1 4iib 
146,7 
14b8 
1469 

1470 
1471 

-."'■4 



SUBROUTIfC TO flOJUST THE DftC'S OFFSET POTS 



nftCYll 27(fa£)5) 12-0CT-7& 13:S2 PAGE 34 







0057t.4 
005770 
00577b 
00b004 
OObOlO 
)14 



Q0b022 
00b030 
00bQ32 
Q0b074 



00b052 
00b054 



70 



012537 

0107a 

Dli0b4 
012777 
104401 
010552 
004737 



000013 
012737 
004737 
000404 
10400b 
104401 
Oligib 
000756 

000205 
nmnnr 



012537 
017737 
013737 
012537 
012537 
004537 
011077 
0127/7 
104401 
010J7S 
004737 

oT?7r 



000013 
012737 
004737 
X0404 
104007 
104401 
01101b 




712 
732 



00b2l2 
OOOOOG 



00b422 
000000 
00b302 

000002 
006520 



006102 
000106 
006102 
006032 
006052 
006212 



006422 
007777 
006302 

000002 
006520 



005762 
007002 



.SBTTL 
OFFDAC: 



000052 

001124 
007016 



US: 



12S: 
IS: 



13S: 



006102 
007^? 



2S: 
lOS: 

.SBTTL 

GAIOflC: 



007777 000052 



001124 

OCTOlb 



IIS: 
IS: 



12S: 



SUBROUTINE TO POJUST THE DflC'S OFFSET POTS 



ngv 

MOV 



nov 

!10V 
TYPE 

saoo 

JSR 

N51200 

NOV 

TYPE 

JSR 

nov 

JSR 

13 

NOV 

JSR 

BR 

ERROR 
TYPE 
TRYAGN 
BR 

RTS 

0 



(R5)4,1H 
(R5)^!l3S 

RS,SNDVLT 
lOOOO.aiOS 

PC.CSPPCE 
SflVRT 



12, SPREAD 
PClCOHPRR 

6* ;SELECTE6' 



IS 

RS 



GET BUS ROORESS 

LORD BUS 9Q0RES IF ERROR 
GET POINTER^TO fti'II f€SSflG£ 
GET F-OINTER TO RES. rCSSflGE 
(^T AND SAVE CHMtC. I 
TtLL OPElWTOR TO SELECT OAC N 

LOAD A VOLTAGE OF N5.1200 VOLTS. 

LOAD THE SELECTED DAC TO NULL 

lELL OPERATOR TO ADJUST RXX FOR NULL 

WAIT UNTIL THE IS READY 
LOAD EXPECTED VALUE 
SAMPLE T« CHANTCL 



;TEST RESULTS 

BR IF illTHIN THE LIMIT 

OAC OFFSET POT UAS NOT FaJJUSTEO INCORRECTLY 



:LOOF AGAIN 
;EXIT 



SUBROUTINE TO ADJUST THE GAIN ADJUSTMENT POTS 



000000 



2S: 
lOS: 



MOV 
MOV 
MOV 
MOV 
MOV 

p|il75 

MOV 

TYPE 

A0JR34 

JSR 

MOV 

JSR 

13 

MOV 

JSR 

BR 

ERROR 
TYPE 
TRYAGN 
BR 

RTS 
0 



aioi.loi 

1QS,6aC8AD 

(r!)*!i2S 
rs.sndvlt 

•777;.aiOS 

•T^T^^S^T 

RS.COWRT 

12, SPREAD 
-^ICOHPAR 



;get bus address 

Iloao bus address if error 
get ascii res. address 

;G£T CHAfCL I 
;L0AD ♦ 5.1175 VOLTS 

ItSl OpIhATOR HHIC-H RXX TO ADJUS'. FOR NULL 



{liAIT FOR OPERATOR 
LOAD EXPECTED 
! CONVERT THE VALUE 

;LOAD LIMIT 
ITEST RESULTS 
:;BR IF ftlTHiN LIMITS 



;SELECTEi'DAC GAIN POT tm NOT ADJUSTED PROPERLY 



IS 

R5 



;EXIT 



NAINDCC-1I-0VI¥«-A MVll OIAQhCSTIC HACYU 27(b65) 
OViMA.Pll SUBROUTINE Tj TEST Tf€ 0/fl CALlBPflTION 



J03 
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1H75 
1M77 

m 

1H8S 



14* 

149S 
ISOO 
1£01 
1502 
15C3 
150M 
1505 
ISOb 
1507 
1 
1 

1510 

isia 

1513 

151H 
1515 
151b 
151' 
1518 
1519 
1520 



00b 
00b 



OH 

as 



8 



2537 

J737 

2537 



QOblX 
00bl3b 

OObiHM 

aobiso 

0Obl5P 

OObibb 
OOblTO 

oobiTfc 

D0b20b 



012777 
012737 

00*4537 
300013 

012737 

mi 

lOHOiO 
lbP777 
lfa^737 
001357 
000205 



00b210 000000 



00b2l2 012500 

00b21M 112001 

00b21b 0G1M21 

006220 110177 



012701 
005301 
001^ 




12701 
005X1 

000755 



00b27b 00137b 
QOf>'00 0002C5 



00b2l0 
OOblSO 



.S8TTL 
CALDAC: 



007400 
0074M 

00b302 



000003 
00b520 



000^00 
000400 



00057b 
XlOOO 



ooo2ai 
00100c 




000052 
001124 



00701b 



000012 
001124 



GOOSbO 
000542 
000525 



IS: 
US: 



2S: 

lOS: 

.SBHL 

SrCVLT: 
2S: 

5S: 

IS: 

3S: 
4S: 



SUBROUTINE TC TEST THE D/R CRLIBRRTION 



NOV 
MOV 
MOV 
MOV 

MOV 
MOV 

JSR 
13 

MOV 

ERROR 

SUB 

SUB 

BNE 

RTS 



(RSU.IIS 

•7400.aiOS 
•7400|SGDDRT 

R5,:0NVRT 



•3,SPRER0 
PC COMPRR 
2S 

•400.310S 

•400,SGOQRT 

IS 

RS 



I GET BUS ROO(€SS 

•LORO BUS ROORESS IF ERROR 
;GET CH<^f*€L I 

:L0A0 THE ORC 
I LORD THE EXPECTED VALUE 

:SRnPLE THE CHRHfCL 

;LORQ TOLERRHCE 
•TEST TinTRESULTS 

iflOW-LINEflRITY IN DRT OETECTEO 
;flOJUST THE CONTENTS 
: ADJUST THE EXPECTED 
;;BR IF koi DONE 
;EXIT 



;6R 



SUBROUTINE TO LORD R VOLTAGE INTO THE VOLTAGE SOURC? 



MOV 

MOVB 

BEQ 

MOVB 

MOV 

DEC 

BNE 

BIS 

MCV 

DEC 

il^ 
BR 

MOV 

BIS8 

DEC 

BNE 

PTS 



(R5)*,R0 
(R0)4.R1 
3S 

Rl.aFlLZ 
•1600, Rl 
Rl 
5« 

•CIT7.aFIL2 

IIOOO.RI 

Rl 



il 

2S 



IT7,aFlLZ 



il^7,aFIL2 

Rl 

4S 

H5 



jLOAO TIC POINTER 
GET sac DATA 
BR I? TERM 

•LOAD THE DATA 

; DELAY 

:SET BIl 7 
;LOflO DELAY 
; DELAY 



;LOAO DELAY 
DISABLE BITS 
DELAY 



;EXIT 



K03 



f«If«eC-n-DV<¥W-;i (WVll OI«GMOSTIC nftCYll 27(Mi5) J2-0tT-7b i3:H2 P«GE 3b 
D\'«¥¥5.PU SUBPOUTlfC TO CONVERT CHflMCL N ON ^HE TESTER A/0 




83^ 

1S31 00b350 
00U52 
iSa QOb3bO 

1535 
153b 

1537 00b37S 
ISMI 

15M2 QObHlM 
1SM3 OObHlb 

ISMM cub««a 

1545 



1551 OObHMO 




000000 
000000 



lOHMOl 
012737 



Q0fe4*H 
OttHKb 



155M 00bHS2 





i55d 0Ub%H 

1559 006%b 

15fc0 QQbMTM 

i5U (308502 

15b2 00k>510 0013% 




000010 



00bMl4 

oobsm 

OObMlb 
0OQ2X 



QgpHS2 
00642C 



00b41b 
00b41b 
Q0b41b 
OObHlb 



0077% 
000014 
00b514 
l-'ZSQO 

OObSlH 

OObSlb 



172454 
ioUHC 



.38TTL 
COrf^T: 



5U9R0UTirC TO CONVERT CHMCL N ON T»€ TESTER A/0 



008414 
000500 

Q3b420 



00b41b 



xn2b 



lOS: 

1^1 



OObSlb 



CSPACE: 
3S: 

IS: 



00b514 



2S: 



lOS: 
IIS: 



NOV 

Sic 

NOV 
CLR 
NOV 

m 

BPL 

A^ 
BNE 

CCC 
ROR 
ASR 
ASR 
NOV 
RTS 



(R5)^,10I 
•1^0377. lOS 

ios,aAo6s 

11$ 

•Bn7.12S 



;G£T T»€ CHANNEL I 

:NASK OUT OT)€R BITS 
i SELECT CHANNEL 



IS 

lis 

US 

iil.SBDOAT 
RS 



;LOAO SHIFT COUNTER 
: CONVERT CHATffCL 
UAIT FOR DONE 



: UPDATE CONVERSION 
•FINISHED ^ 



;JU|TIFY_PATA 



•EXIT 



ACTUAL < ADJUSTED) 



8 



.SBTTL SUBROUTINE TO LOOP UNTIL OPERATOR TYPES AN "SPACE" 




LOSPAC 
•14.US 
lOS 
aSTKS 

% 

IS 

14 

TKBJOf 
•177bte,10l 
•40.1(S 
3S 

PC 



TEU OPERATOR TO HIT SPACE BAR 
LOAD DELAY COUNTER 

UAIT FOR OPERATOR 
gR^|F FLAG IS SET 

BR IF NOT DONE 
DEIJtY AGAIN 

UP OPERATOR 

LOCI* 

REPO "E CHARACTER 
hHSK 0^' OT>CR BITS 
TEST FOR -SPACr 
LOOP 
EXIT 



L03 



ii 

1 

1! 
1573 
!S7M 

IPs 

1577 
1580 

iil^ 

1583 
158S 
1585 
158b 

1589 
15% 

15S1 
1592 
1593 
15»^ 
1595 
l59o 
15?7 



IbOO 
IbOl 

iboa 
lyr 

IbDS 



Pii 



ftPVll OlfiCNOSTIC 



SUBROUTIfC TO COMPARE TUO LXftTIONS BY T« SFREflD 
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00&53M 
00b53b 



0065% 



0Qb55M 
OObSSO 

oobSba 

00b5(>M 
00&5&b 



006570 
>57M 



006604 
006610 
006614 
006620 
006624 
006630 
006634 
0S640 

006642 

i,44 
>50 
006652 
006654 



013701 001 ll 



160100 
100001 



OO^lb 
0034QS 

oiP^ 000002 
000207 

012601 
012600 
000207 



L'i2706 

013700 
004737 
013700 
004737 
013700 
004737 
013700 
004737 
CJ00757 

0U5010 

005710 
001374 
000207 



OOllCO 
M17% 
001422 
006642 
001424 
006642 
001426 
006642 
001430 
006642 



000010 



.S8TTL 

conww: 



BS: 
9S: 

lOS: 

.S8TTL 

FULWIP: 

IS: 



iOS: 
US: 



SUBROliTirC TO CCmRL TUO LOCPTIONS BY THE SPREAD 



V 

ncv 
fiov 

SUB 
BPL 

Cf^ 
BLE 
MOV 
MOV 
ADD 
RTS 

MOV 
MOV 
RTS 



Rl.RO 
BS 



..w.SPflZAO 

loi 

(SP)+,R1 
(SP)*.RO 
•2,(<:*' 
PC 

(SP)*,Rl 
(SP)+ RO 
PC 



GET EXPECTED VRLUE 
GET T« UHKN0l*1 
SUBTRACT 



;TEST IF DIFFERENCE IF > SHfiN SPREAD 



; RES! ORE Rl 

; RESTORE RO 

;MAKE AN ERROR EXIT 

;EXIT 



;EXIT FOR GOOO LIMIT TEST 



FULL SCALE RAff ON EACH RAMP 



MOV 
JSR 
MOV 
JSR 
MOV 
JSR 
MOV 
JSR 
MOV 
JSR 
BR 

CLR 
AOO 
TST 
Bf€ 
RTS 



•STACK-SP 

PC.LOTRAP 

DAiO.RO 

PC.IU 

DflCl^ 

PC.IW 

Dfi62.RO 

PC.lilS 

oa63.ro 
pc,i6f 

IS 

(RO) 

IIS 

PC 



GET BLS 
GET BUS 
GET BUS 
GET THE 



LOAD POINTER 
LOAD BUS ADDRESS 
ADDRESS 

LOAD THE RAMP ON OAC II 
ADDPCSS 

LOAD T>€ RAMP ON DAC II 
ADDRESS 

LOAD THE RAff ON OAC 12 
BUS ADDRESS 

LOAD THE RAMP ON OAC 13 
BR BACK 

CLEAR OAC 
UPOhTE THE DATA 
TEST IF DONE 
BR IF NOT 
EXIT 



IbOb 

IMJ? 

iboe 

ibOS 
ibIO 

ibii 

lbl3 
Ibis 
Ibis 

ibib 

lbl7 
lbl8 
ibl<3 
IbSC 
!b21 
:fa22 
lb23 
lb2H 
lb2S 
Ibab 
lb27 

ibae 

ib2S 
lb30 

Ib3i 

ib3a 
ibj' 

lb3S 
lb35 
IbTib 
ib37 
ib?*» 

Ib-K] 
IbHl 
lbM2 
iL43 
IbHM 
Ib'+S 
lb% 
lb-47 
ibS8 
IbHS 
IbSO 
IbSl 

ibsa 

Ib53 
IbSM 
IbSS 



-OVflM-H MVll DIPGNOSTIC 
FJLL SCflLe R(W CH EPCH RAMP 



M03 
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00bbb6 

OObTOS 
008710 
0067m 



006716 
006722 
006726 
0Q673Q 
00673S 
0067MO 
0Q67M2 
0067% 

006750 
0067SM 
006760 
006764 
006770 
00677•^ 
QQt776 
007000 

007002 
OL70CH 
0D7006 
007010 
007012 
Q0701H 
007016 
007020 
007022 
00702M 



007 
007032 
X703S 
007036 



0OS737 
104M10 
017700 
010077 

010077 
000764 



012706 
00H737 
lOHHlO 
0177M 
004737 
005COO 
004737 
000767 

010077 
010077 
010077 
010077 
012700 
00S300 
10037 



170440 
000000 
000004 
□iMOOl 

cooooo 



Qooocn 

167772 
lb777^ 

005744 
000144 
0C2034 



001100 
001746 

172244 
172522 

17ill6 
172514 



001100 
001746 

172204 
006750 

006750 



172446 
172444 
172442 
172440 
000020 



5Tfl1 
IS: 



IS: 



10$: 



iiS: 



DAC9fl0: 
BflOUNT: 
NUMBOK 

TEMP: 

STENP: 

SPfefC: 

UFTST: 

FIL2: 

DRIN: 

AOCS: 

AOBR: 

V5744: 

V144: 

V203K: 



.SBTTL STATIC OAC CPl IBRmTION 



MOV 

JSR 

CK5UR 

MOV 

MOV 

»0V 

MOV 

MOV 

BR 



DYNCAL: MOV 
JSR 



CK5UR 
MOV 
JbR 
CLR 
JSR 
BR 

MOV 
MOV 
MOV 
MOV 
MOV 
DEC 
BPL 
RTS 



•STACK.SP 
PC,LOTftAP 

95UR.R0 
R0.a6AC0 

RO aOACS 
IS 



.SBTTL OYMVIIC DAC CALIBRATION 



ISTACK.SP 
PC.LDTTOP 

9SUR.R0 

PC.lOS 

RO 

PC.IOS 
IS 

RO aoAca 

R0.a0AC3 
t26.P0 
RO 
US 

PC 



LOAD STACK POINTER 
LOAD BUS AODHESSES 
TEST FOR CTRL G 
READ SHITCHE?: 
LOAD OAC 10 
LOAQ DAC II 
LOAD OAC 12 
LOAD DAC 13 



.OAD STAC< POINTER 
..OAQ BUS «)DftES5ES 
"EST FOR CTRL G 
FtEAO SUR 

.OAD THE SWR VALUE '0 DfiC= 
CLEAR RO 

LOAD ALL OAC'S UI'H 0 



LO^^ f/AC to 

L0A5 DAC tl 

LOAD OAC 12 

LOAD DAC 13 

LOAD DELAY COUNTER 

DELAY 

WAIT 

PXIT 



N03 
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lb 
671 
1672 
1673 
167M 

1677 
1678 
lb7S 
1680 
1661 
16B2 
1683 
168H 
I 
I 

IhB 
1668 
1689 
1690 

1693 
169M 
I6°S 
16% 
1697 
1698 
1699 
1700 
1701 

1703 
170M 
170S 

17(36 

roe 



if 

0H7107 
020103 
020Q54 
042116 
461 
>501 
000012 




m 

0S1517 
042524 
046450 
041505 



007240 
007246 
007254 



u07276 
0073 03 
007310 
6 




007340 

007; 

007354 
007:_._ 
OOrjTO 
007376 
007404 
007412 
C07413 
007M20 
007426 
007434 
0Q7MM2 
X7450 
007456 
007464 
C^?472 



35' 
042522 
041516 
020101 
042101 
3 



043505 
02C122 
051122 
104 
042522 
051105 
051105 
040504 

104 
042522 



042510 
042506 
047111 
040504 
(S1104 

030103 
051511 
047111 
051117 
"11501 



044440 
047522 
031103 
051511 
0471 11 
051117 
041501 
044507 



0*42105 
047440 

0201' 



_ 14 
042040 



__il2 
044440 
042522 



I 

U£-^ 
050040 
051501 
051525 
047111 
041505 
042523 



041516 
052103 

0%105 
020104 
C40507 
052117 
040440 
042524 
047503 
0%124 
042514 




044524 
052123 
044501 
030455 

^1 

445^4 

020116 
042522 
020107 
020103 
051505 

051040 
042524 
042440 
000 
020061 
052123 
020116 
000122 
051040 
042524 
042440 
000 
020063 
052123 
1116 

]m 

041501 
042523 
020124 
042101 
042105 
051117 
054514 

041505 
040504 
047111 
053440 
045104 
020104 
051122 
000131 
052102 



T7TLE: 



.5BTTL ASCII MESSAGES 

.ASCI2 <15><12>a2>'AAVll DIAGNOSTIC TEST, (flAINDEC-ll-PVAAA-AO) ' < 15>' 12) 



Efll: 



EN2: 
EM3: 
EI14: 
Ef15: 
EM6: 



EM7: 



.ASCI2 /8US TIME-OUT UMEN REFERENCING A DAC ADDRESS/ 



.ASCIZ /OACO REGISTER IN ERROR/ 



.AS:iZ /OACl REGISTER IN ERROR/ 



.ASCIZ /DAC2 REGISTER IN ERROR/ 



.ASCIZ /DAC3 REGISTER IN ERROR/ 



.ASCIZ /SELECTED DAC OFFSET POT UAS ADJUSTED ir^-XWRECTLY/ 



.ASCIZ /SELECTED DAC GAIN POT MAS ADJUSTED INCORRECTLY/ 



EMIO: .ASCIZ /SELECTED DAC HAS A LINEARITY PROBLEM/ 




BQ4 

27ittS) ;iH)CT-7b 13: -2 POGE "0 

/♦IS VC4.T SUPPLY IS INCORRECT/ 
/-iS VOLT SUPPLY IS INCORRECT/ 
/OAC 13 OIGITflL OUTPUT BITS IN ERROR/ 

<7M7><7>/tM(E UP OPERATOR MO ADJUST TIC P0T/<7><7> 

/ DEPRESS THE "SPRCE-ORR" WEN DONE/ 

<7><19><12>/TESTER SUl-2 AND SUl-S ONLY NUST BE ON/ 

<7><15><12>/SU2-2 SU2-M ATC SU2-5 NUST BE ON/ 

<i5>a2' 7>/:ortccT aavu to jo9 of tester onY/<iS)<i2> 



ASCII rcssfti^s 



DIAGNOSTIC 



C04 
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US ERRTOT: .ASCIZ / • ERRORS/ 

ggW g KISGO: .ASCIZ / BAD UNITS / 

-J^Z DETECTED . 

rourcz: .asciz /(O) aaviks) / 

so OHl: .ASCIZ /ERRPC BUSAOR EXTVCT UAS/ 



0H2: .P>CIZ /ERRPC BUSAOR/ 
041S20 DHb: .ASCIZ /ERRPC BUSAOR EXPECT UAS SPREAD/ 



020101 
020040 

052S12 



li 

02jSi2 
052123 



0451W qCJR3H: .ASCIZ <15><12>/ ADJUST R34 FOR A MULL / 

03ir" 



0^2101 A0JR35^ .ASCIZ <15><12>/ ADJUST R35 FOR A MULL / 
0%12S 

OWSiOH A0JR3b: .ASCIZ <15><12>/ ADJUST R3b FOR A HULL / 



OH2101 ADJR37: .ASCIZ <15><ie>/ ADJUST R37 FOR A NULL / 
0%12S 

04510H ADJR%: .ASCIZ <15><12>/ ADJUST R% FOR A NUU / 

032U" 



042101 A0JRS7: .ASCIZ <15><12>/ ADJUST RH7 FOR fi NUU / 
061040 



ftSCII 



:eie 



« 83& 

\^ 

183S 
18SC 

18M3 

i9H5 
18% 

isse 

135C 
1851 
IBf^ 
i8W 
18SS 
1855 

1856 
185^ 
ISbO 
I9bl 
18b2 
18E>1 

IBTO 
187! 



SI! 

QlObtO 

:iC7oo 
— ^ 



3J073H 

3iD7HM 
010752 
Ql07bO 
0107W 
010770 
01077b 
OlIOOO 
OliOOb 
011014 
OUOlb 

Olicej 

011^ 

OllUSo 
011054 
0il0b2 



01lOb4 
OllObS 
01103 
011075 
011077 
011100 
01110b 
011110 

011112 
011120 

oiiir 
01 ii! 

QUI' 
011144 
0111^ 
OlllS 
Qlllb4 
01U70 



Cr33%4 
1-40440 

02CH« 



»Vivil 
rCSSftGES 

0430H3 
047040 
000040 
♦40 
1124 



DIACrtOSTIC 



0S1117 
0%125 



NRCYll 27(665) 
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104 flDJR48: .ASCIZ <15><12>/ ADJUST R4e FOR A NULL / 



046114 

2J0^ POJRH^: .flSCIZ <l5><i2>/ ADJUST R4S FOR A NULL / 



000060 
005015 
^2103 

mk 

052103 
000062 



ohS^'o 




.g^4 SELOO: .ASCIZ <lS)<12>/SaECT DACO/ 

042514 SELOl: .ASCIZ <15><12> /SELECT OACl/ 
041S01 

04251H SEL02: .ASCIZ <15><12> /SELECT DAC2/ 
041501 

Q4PS14 SELD3: .ASCIZ <l5><12> /SELECT DAC3/ 
uilsOl 

052512 TRYAGN: .ASCIZ <15><12> /ADJUST THAT SATC POT AGAIN PLEASE/<15><12> 

" 10 
15 



001 

lib 

030060 

§8? 



03Q%S 




030062 



032%7 



iTX»3 

N51200: .BYTE STX 

.ASCII /NSloCSV/ 



• BY 

P51175: .BY 



ETX.O 
STX 



001116 
001116 
11126 
)11 

ail'* 

001116 




gooooo 

0011?4 


OTl: 
0T2: 


001124 


0T3: 


00112M 


OTH: 


001124 


DT5: 


XI 124 


DT6: 




.ASCII /P511750V/ 

ETX.O 

,«DOAT-0 

lOACO.i&OOAT.nODAT.O 

KMPC.OACl .SGOOAT.nDDAT, 0 

SEmPC,DAC2,iGD0AT.SBD0AT.0 

KRRPC,DAC3,SGOOAT,S800AT,0 

SERRPC, OACBAt, SGOOAT , S600AT , SPREAD, 0 



87M 011212 
[87S 011220 

ij 
i( 
i( 
i| 

1883 
18es 
1885 
188b 
1867 

1889 
i8<» 

i851 
18% 
18<J3 
i8«9M 
18« 
18% 
«OT7 
18% 

1900 
1901 
1902 
1903 

1907 

i3l3 
1911 
1912 
1913 
1*314 

ilil 

1917 
1918 

1921 
1922 
1923 
192M 
1925 



ASCII nESSAGES 



MVU DIAGNOSTIC 



NACVll 27(6bS) 



EOH 
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8 



12U 
12b2 
126H 
1272 
1274 
127S 



007016 



000000 OOOOQO 000000 
000000 000300 





OFO* 0.0.0.0.0.0,0,0 



.SBHl BINARY TO ASCII AND TYPE ROUTItC 

:i#«*«mffit«ffft«H«fffi««ff»««*ffti««ff«M««t«ft#tti«««»it«»fff»fti»»« 

4thIS routine IS USED TO CHANGE A Ib-BIT BINARY NUTCER TO A Ib-BIT 

SINPRY-ASCII NUrOER ATO TYPE IT. 
ALL; 



0101% 

OlUiOl 000006 



01127B 



011276 



lU 

101 

m 

104401 011276 
00024 1 
000765 

012601 

016666 000002 000004 

000002 

000 oco 



;§ 


NOV 


;ff 


TYPBN 


STYPBN: 


NOV 




NOV 




SEC 


IS: 


NOVB 




ROL 




^ 




TYPE 




¥ 


2S: 


NOV 




NOV 




NOV 




RTI 


S8IN: 


BYTE 


.58TTL 


CONVERT 



NUNBER,-(SP) 
Rl^(SP) 

f'O.SBIN 

Rl 

3lN 
IS 

?(SP) 4(SP) 
(3P)+,(SP) 



NUNBER TO BE TYPED 
TYPE IT 

SAVE ni ON THE STACK 

§[t ioCANT^''TRACK OF THE fOBER OF B!TS 
SET CHARACTER TO AN ASCII "O". 
GET THIS BIT 
DONE* 

NO— SET THE CHARACTER EQUAL TO THIS BIT 
GO TYPE THIS BIT 

CLEAR -C- SO CAN KEEP TRACK OF BITS 
GO 00 T»C fCXT BIT 
POP THE STACK INTO Rl 
ADJUST TMF STACK 

^FOR%ii ch;». and terhinator 

ROUTirC 




fNUNBER IS PlSlTIvr OR rCGATlVE A SPACE OR A NINUS SIGN UILL BE TYPED 
rSEFORE THE FIRST DIGIT OF T« NUNBER. LEADING ZEROS UIU ALMAYS BE 
iREPLACEO UITH SPA^S. 



•CALL; 
* 



ITYPOS: 



11|7^ 000055 000001 
012703 011514 



IS: 



NOV 
TYPOS 



NOV 

NOV 

NOV 

NOV 

NOV 

NOV 

BPL 

NEG 

NOVB 

CLR 

NOV 



NUN,-(SP) 




; ;PUT THE BINARY NUNBER ON THE STACK 

IIgo to id ROUTirc 



RO ON 





TUP THE 



STACK 
ON STACK 

NPUT IS POS. 

POS. 




F04 



IfilfCEC-n-DVflPfi-fl flAVU DIftCNOSTIC MflCYll 27(tAS) l2-0CT-7i 13:H2 PftGE 44 
DV(¥¥W.P11 COffVERT B:»*».' to DECIftflL PNO TYPE ROUTIfC 



i<33C 
1«J31 

iW 
IS* 

1940 
1941 
1948 
1943 
1944 

1945 
19% 
1947 
1948 
1949 
1950 
J9S1 

1957 
1958 
1959 
19b0 
1%1 
19ba 
19b3 
1«H 
19b5 

\^ 

1968 
1%9 

I97n 

1971 
1972 
1973 
1974 
1975 
i97fe 
1977 
1979 
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01 
1 

1 

01 
01 
01 
01 
01 
01 
01 
01137? 
011374 
0il37S 
011400 
011402 
011410 
011414 
Q114g] 
0114S 
0n42S 
011430 

0)145 

011434 
0U43b 
011440 
011442 
011444 
011452 
011454 
Q1I456 
011460 
0U462 
0U464 
Oil 
0114 

on 
on 
on_ 
on5C& 
onsio 

011512 
011514 



000040 
011504 




QOQOpl 
000060 



177777 



2S: 
3S: 

4S: 
5S: 



6S: 
7S: 



020027 000010 





116663 
1050\3 
012605 
012603 
012602 
OlHOl 
012600 
lOMHOJ 

012616 



177777 177776 



8S: 
9S: 



011514 
000UC3 



000004 



001750 
000004 



S)TBL: 



.(R3)+ 



TBL(RO),K' 
R1,R5 
41 
R2 
3S 

R1,R5 

R2 

5S 

(SP) 

7S 

(SP) 

6S 

1(SP).-1(R3) 
i'O.rS 
.R2 

• •IC 




-1(SP),-3'R3) 
(R3) 

(SP>* R3 




HWCLER ROUTINE 



SET T^4 FIRST CHPRACTER TO « BLfihK 
FU*?^ THIS BCD DIGIT 

BR ir Dorc 

lWmC€ THE BCD DIGIT 1 

ROD BRCK ''HE CONSTANT 
CHECK IF BCD DISITrO 
FALL THROUGH IF 0 
STia DOING LEROINC O'S' 
BR IF YES 

BR IF NO 

YES-SET THE SIGH 
rWKE T>€ BCD DIGIT ASCII 
NRKE IT A SPACE IF NOT ALREADY A DIGIT 
PUT IHIS cArACTER IN T>€ OUTPUT BUFFER 
JUST IHCREfCNTiNG 
CHECK THE TAGLE INDEX 

S ?8 '^^^^ 
GET T« LSD 
GO CHMttE TO ASCII 
MAS nC LSD T)€ Fif 
BR IF NO 

—SET THE SIGH FOR TYPING 
T T« TERfllNATOR 
TACK INTO RS 
TACK INTO R3 
POP STACK INTO R2 
POP STACK INTO Rl 
POP STACK IN(0 RO 
NOW TYPE T« NUMBER 
ADJUST THE STACK 

;;RETIIW TO USE'R 



tRST NON-ZERO' 




:if«Hfffttf«««ft«M«ft«»»t«Hi«fttH«Hft«iftft««fMftfft«««««t««tM»f 

4THIS RgUTIfC CONTROLS THE LQQPIMG OF SUBTESTS. IT HIU INCREMENT 
•flfC LOW Tic ^T NyWERdTSntl) INToIthE DISPLAY REG. (DISPLflY<7:0>) 
»Ar€ LOAD THE EmOR FLAG (fERFLG) INTO 0ISPLAY<15:08> 
»THE SWITCH OPTI^ '"'^^ ^ '^'^ WUTJlC ARE: 



tSU14«l 
tSMlUl 

«CALL 



INHABIT IJ^^IO^ 
LOOP 8! TEST IN SHR<7:0> 



nPirCCC-ll-OVQM-A QAVll DIACnOSTIC 
DVftflflfl.PH SCOPE HRNOLER ROUTINE 



G04 
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040000 1&7402 



001114 



OllSHO 000416 



Ol'STfc ^a£777 
OllWN 00140M 



8 



011542 
0115% 
011554 
0115(>0 
011584 
OUSbb 
011570 
011574 
011576 
l'S76 
116(N 
011606 
011614 
011616 
I16ffi 
11624 
011632 
011634 
011642 
011644 
011652 
011654 
011660 
0116^ 
011666 
011674 
011676 
011702 
QllTW 
011710 
011716 
0117» 
011726 
011734 
011740 
0117% 
011752 
011756 

0117^ 
012»4 



8 



0137% 

mi 

012637 
000463 
022626 
01%37 
000H23 



,1404 
127737 
001465 
105737 

'm 

101015 
(02777 
001404 
013727 



01 
01 

11 
011637 
011637 
0050^ 
112737 
013777 

0O3720 



0(m}4 

?^ 

000004 



000004 

0004X 
167326 
001103 
001115 
KIOOO 
001110 

nua3 

001160 




OGOOOl 
01200H 
XI 102 
001102 
001106 
001110 

ooi^^ 

001102 
001106 



OOOOOH 



167334 
001102 

001103 
167276 
001106 



SCOTE 



;;SCOPE=IOT 



SSCOPE: 




IS: BIT leiTH.SSW 

BNE SOVER 
itllllSTART OF COOe FOR THE XOR 
iXTSTR: BR h% 



HOV 
MOV 
T3T 
HOV 
BR 

5S: Cff» 
HOV 
BR 

6S:; 

BEQ 

2S: T5TB 
BEQ 
CHPB 
BHI 

7%: HOV 

4S: ^RB 

CLR 



167244 3S: 



001104 

X1104 
XI 160 

X12X 



X1115 
167144 



fv 

BEQ 

2$ 

6GE 

IS: HOV 
HOV 

SSVLflO: irCB 

nove 

HOV 
HOV 
CLR 

novB 

SOVER: HOV 

SHXCNT: 2000. 
.S8TTL ERROR 



aiERRVEC.-(SP) 
•SSJlERftvEC 
3il*7060 
(5P) + .aiERRMC 
SSVLAb 

^^.♦laiERRVEC 

OF COOE FOR XOR 
||IT08,aSUR 

35tA.STSTrf1 

soveA 

SCRFLG 

Srhrx.serflu 

3S 

l|IT09,9Si« 
SLPERR.SLPROR 

STIfCS 

•llT11.3Si« 
IS 

SPRSS 
IS 



SICNT 
ftl - 



riMESJICNT 

SmCHT.tiTirCS 
STSTHH 

$TST?f1.STESTN 
(SP),StPflOR 

iiJ&HftX 

ST§Tff1,aOISPL«Y 

SLPfiOR.iSPJ 



HRNOLER ROUTirC 



;;TEST FOR CHflNGE IH fOFT-S««» 

;;LOOP Ofl PRESENT TEST' 
~S IF SU14=1 
ERilill 

F RUNHjNC Qh THE "XOR" T^TER CHANGE 
HIS INSTRUCTION TO ft "f<)P* iN0P=2MQ. 
5RVE THE CONTENTS OF THE ERROR VECTOR 
SET FOR TIMEOUT 
flHE OUT ON XOR' 
RESTORE THE ERROR VECTOR 
M TO THE NEXT TEST 
CLEAR THE STfiCK AFTER R TIME OUT 
RESTORE TH| ERROR VECTOR 
AOOP ON T»€ PRESENT TEST 
TESTERlltit 
LOOP OH SPEC. TEST' 
BR IF HO 

OH T»C RIGHT TEST' S»«<7:0) 
BR IF YES 

HRS RN ERROR OCCURRED* 
BR IF HO 

HRX. ERRORS FOR THIS TEST OCCURRED' 
BR IF HO 
LOOP OH ERROR* 
BR IF NO 

SET LOOP ROORESS TO LAST SCOPE 



ZERO TIC ERROR FLAG 
CLEAR T»€ HUHBER OF ITERATIOHS TO HAKE 

NEXT TEST 

TIOHS* 



ESCAPE TO THE 
INHIBIT ITCTA1 
BR IF YES 
IF FIRST PASS OF PROGRAM 
IWIBIT ITERATIOHS 
INCREMD<T ITERATION COfTT 
CHECK THE HUWER OF IT&ATI0H5 MADE 
BR IF MORE JTERATIOH REQUIRED 
«INITI^2E THE ITERATION COUNTER 
^T NUrfiER OF ITERATIONS TO 00 
COUNT TEST rUMBERS 

TEST NUMBER IN APT NAILBOX 
SAVE SCOPE LOOP ADDRESS 
SAVE ERROR LOOP ADDRESS 
OEAR THE ESCAPE FRON ERROR ftf}ORES': 
ONLY ALLOW ONECI) ERROR ON NEXT r.ST 
DISPLAY TEST NUMBER 
F^ ^TURN ADDRESS 

MAX. NUMBER OF ITERATIONS 



Pll L9R0R HPMDLER ROUTIfC 



H04 



fIftCYil 27(bt»S) 12-0CT-7fa 13:H2 PAGE % 



ao3e 

20H0 

20% 
2(N7 



205fc 
2057 
20Se 

20bl 

20b? 

20b3 
20bM 

20bS 
20U. 
2tt7 

20be 

20»)9 

ion 

^J72 
2073 
207M 
2075 



2078 
207S 
2080 

208.< 



2094 
2065 



01200b 

Cl?00b 
012010 
01201b 
012022 
0120?* 
012032 

012042 
0120% 
012062 
01205b 

012372 
012100 
012102 
01210b 
012112 
012112 
012120 
0121S 
012l3o 
01213M 
012135 

ni2i3b 

012140 
Q1214M 
0121% 
0i2l50 
012152 
0l21b0 
0121b2 
0121bb 
012172 
012174 
li 



8 



104410 
053737 

00?^ 
013777 
032777 
001402 
1044m 
005237 
Qllb37 
lb2737 
177'" 



001004 
004737 
104401 

122737 
001007 
113737 
004737 



S§777 
100002 
OOOCJO 

i grig 

032777 
001402 

005737 
001402 
01371b 



007010 
001103 

Q0U02 



001 lb4 
001x12 
OOUlb 
000002 
lb7 



012202 
M1171 

000001 

001114 
0141b2 



lbb774 



007004 



lb7U0 
lb71X 



00111b 
001114 
lb7040 



001214 
012134 



XlllO 
D0llb2 

0011b2 



4thIS routine will IHCREfgiT THE ERROR FLftC WC THE ERROR COUNT. 
»5PVE THE EIWOR ITEH NUMB& «C THE W0RE55 Of T« ERROR CALL 
*frC CO TO SERRTYP ON ERROR 

BY THIS ROUTINE «RE: 



*T € 5UITCH OPTIONS 

«9il3:l 
*SU10:1 
»5H09=1 
»CflLL _ 
ft ERROR 



71: 
IS: 



CKSUR 

BIS 

INC6 

BEO 

NOV 

BIT 

BEO 

TYPE 

INC 

NOV 

SUB 

novB 

BIT 



20S: 



21S: 

22t: 
2S: 



001000 IbbTbO 3S: 



4S: 
SS: 

.SBTTL 



TYPE 

Cf« 
6NE 

NOVB 

JSR 

.B"TE 

.BYTE 

BR 

TST 

BPL 

HALT 

CKSUR 

BIT 

BEQ 

NOV 

TST 

BEQ 

NOV 

RTI 



PROVIDED 
HRLT ON ERROR 
INHIBIT ERROR 
BELL ON ERROR 
LOOP ON ERROR 



TYPEOUTS 



N 



;;ERR0RsENT AND NsERROR I TEN NUMBER 



NASKNN.BROUNT 

SERFLG 

7S 

ITSTNH.aOISPLflY 

•Bino.asuR 
!Ibell 

iERTTL 

(SP).3ERRPC 

•2.StRRPC 

Sf^RRPC.SITENB 

I6IT13.KMR 

2CS 

PC.KRRTYP 
,$CRLF 

•flPTENV.SENV 
2S 

PC.SAT^^ 

0 
0 

22S 

95^ 

3S 



•BIT09,9SUR 
41 

«LPEW.(SP) 

SCSC^ 

5S 

SESCftPE.(SPJ 



TEST FOR CHflNGE IN 50FT-SHR 

SET THE ERROR FLAG 

DON'T LET THE FLAG GO TO ZERO 

DISPLAY TEST NUMBER AND ERROR FLAG 

BELL ON ERRORS 

NO - SKIP 

RING BEU 

COUNT THE NUNBER OF ERRORS 

GET AOORESS OF ErSOR INSTRUCTION 

STRIP Arc SAVE T« ERROR I TEH CODE 

SKIP TYreOUT IF SET 

SKIP TYPEOUTS 

GO TO USER ERROR ROUTIfC 



:RUrf4lNG IN APT NODE 



; NO. SKIP APT ERROR REPORT 
SEt ITEM NUMBER AS ERROR NUMBER 
REPORT FATAL ERROR TO APT 



ERROR MESSAGE TYPEOUT ROOtlNE 



APT ERROR LOOP 

HALT ON ERROR 

SKIP IF CONTINUE 

HALT ON ERROR! 

TEST FOR CHANGE IN SOTT-SUR 

LOOP ON ERROR SUITCH SET* 

BR IF NO 

FUDGE RETURN FOR LOOPING 
CHECK FOR AN ESCAPE AOORESS 
BR IF NONE 

FUDGE RETURN AOORESS FOR ESCAPE 
RETURN 



: : «# tM***«4f il««ftiiftft««««ft««ift««ftM««M««i«»it««M«ft««4MMftM«t 

|4thIS ROUTINE USES THE "ITEM CONTROL BYTT (SITEMD) TO DETERMINE UHICH 



lAirCeC-ll-OVAM-0 (VWll DIAGNOSTIC 
OVPMW.PII ERROR rCSSAGE TYPCOUT ROUTINE 



104 
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20SQ 



20% 
2CW 
2095 



2ns 

2ilb 




104401 
0100% 
005000 
15T700 
Q01Q04 



20« 0l222r 013746 



012224 
012226 



104402 
000426 



062700 
012037 
0014&4 
104401 
000000 
104401 
012037 
001404 
104401 




1D4401 
011000 

104401 
003207 

0130% 
11 



M1770 

000771 
020040 
012336 



m 

0100% 
01^ 

0104% 



001171 
001114 
001116 



X12S6 
C12254 



012272 
001171 
001171 



012332 
000 



:»ERR0R IS TO BE REPORTED. IT THEN OSTftlNS. FROH T»C "ERROR TRBLE" (SEPRTB), 
|»RrC REPORTS THE flPPROPRK^TE INFORRRTION &0NCERNIN6 THE ERROR. 



SERRTYP: 



IS: 



2S: 
3S: 

4S 
5S 
6S 

7S: 



8S: 

.S8TTL 



TYPE 
NOV 
CLR 
BIS6 

crc 

NOV 

TYPOC 
W 

■C 



PSL 
9SL 
POO 
NOV 
BEO 
TYPE 
.UORO 
TYPE 
NOV 
BEQ 
TYPE 
.HORO 
TYPE 
NOV 
»C 
NOV 
TYPE 
RTS 

NOV 
TYPOC 
TST 
BEO 
TYPE 

.RSCIZ 



.SCRLF 

ftO,-(SP) 

RO 

atSITENB.RO 
11 

SERRPC-CSP) 



6S 

RO 
RO 
RO 
RO 

•$ERRTB.RO 

(RQ)>,2i 

3S 



-CflRRIRGE RETURN- ( "LINE FEED" 
SAVE RO 

PICKUP THE ITEM INDEX 

IF ITEN NUNBER IS ZERO. JUST 

TYPE itcjc OF the1rp6r 

SAVE im>C FOR TYPEOUT 

ASCII (RLL DIGITS) 



GET OUT 

«JUST THE INDEX , _ ^ 

WORK FORTHE ERROR TABLE 



SO THAT IT HILL 



(iS?*^4l 
SS 

0 

.SCRLF 

fRO),RO 

(|p)+,RO 

8(R0)*,-{SP) 

(RO) 
6S 

>r 

DOHN AND UP ROUTirCS 



form table pointer 
pickup ^toor hessace- pointer 
skip typeout if no pointer 
type t« -error hessace- 
-error hessage- pointer goes ^hert 

p^cS^^^^tS^heSe^ Winte^ 

SKIP TYPcOuT IF 0 
TYPE T« "WTA HEAQER- 
-DATA «ADS- POINTER GOES HERE 
-CARRIAGERETURN- & -LINE FEED- 
PICKUP -DATA TABLE- POINTER 



CARRIAGE RETIRN- & 
RETURN 



•LINE FEED- 



SAVE a(RO)+ FOR TYPEOUT 
H TYPE--OCTAL ASClICAU DIGITS) 
IS ANOTHER NUMBER^ 

BR IF NO 

TYPE TU0(2) SPACES 
LOOP 

TU0(2) SPACES 



88 



NOV 
NOV 
NOV 
NOV 
NOV 
NOV 



RO.-fSP) 
Rl,-(§») 
R2,-(g) 
R3 -(§>) 
R4 -(SP) 



PUSH RO ON STACK 
PU§4 Rl ON STACK 
PU94 R2 ON STACK 
PUSH R3 ON STACK 
PUSH R4 ON STACK 



'«IfC€C-ll-D.^>»-ft (WVU DIPGNOSTIC 
o;'AMv:.Pii pjucR oouh ftc up ROUTirCS 



J04 

12-0CT-7b 
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S' 

^' f<} 
2 SO 
21 I 
2lb2 

2153 

2:ss 

rlS? 

pis»a 

2159 
2160 
2lbl 
2lb2 
2lb3 
2lb4 
2ib5 
21b6 
2167 

2i&8 
2165 
2170 
2171 
?172 
2173 
217M 
2175 
2178 
2177 
2178 
217S 
219C 
21B1 
2182 
2183 

2ies 

2185 
218b 
2187 
2188 
2185 
21% 
2191 
21% 
2193 
21^ 
2195 



811^ 81!^^ ib65% 

C;2372 010b37 012536 

Q1237S 012737 012410 C00024 

C3i2"04 OOOOOQ 

012401) 00077t 



0I24JC 
0l2Mlb 
C12"22 
0:2S2b 
012432 
012434 
0i2S4O 
0124M2 
Qi244-l 
0124% 
012450 
012452 
012454 
0124b2 
012470 
012472 
012474 
01247b 

8i! 

012504 

012510 
01251b 
012524 
012532 
012540 
0125% 
012554 



012737 
01370b 
005037 
005237 
001375 
Ol|b77 

012604 
Oli 
Oil 
012601 
012dXI 
012737 
012737 
104401 
012510 
012716 
001450 



000776 



012502 
C1250b 
0i250(> 
01250b 

IbbSOO 



012336 
000340 



000024 
0U0026 



II 

OSilOl 
040440 
040440 
051105 
052514 
000012 



04252c 
044324 
05210F> 
050040 
043040 
042522 



052123 
JSSSlb 
051105 
05.1517 
044501 
005015 



V 

nov 

HrtLT 
8R 



SKliAVRb 

isniRUP.siPURvcc 



■SAVE SP 

!;SET UP VECTOR 

;;HPNG UP 



D00U2».' iP«WP 



IS: 



ISOMER UP ROUTINE 



SPURUG: 
SPURflD: 



P10V 

nov 

CLR 
INC 
BNE 
flOV 

nov 

MOV 
NOV 
NOV 
NOV 
NOV 
NOV 
NOV 
TYPE 
.UORD 
NOV 
.UORD 
RTI 
HALT 
BR 



•IILLUPJIPHRVEC 
ISfiVRb.SP 
SSAVR6 
SSAVR6 
II 

(5P) + ,3S«P 

(SP)*,R5 

(SP)*,R4 

(SP)+,R3 

(Sr)*,R2 

(5P)+,R1 

(5r)*^R0 

#SPlJR6N.i3tW«VEC 
•340,3l«iRVEC*2 

PURNSQ 

(PC)+,(SP' 

BEGIN 



.-2 



T FOR fAST DO^ti 
T SP 

UftlT LOOP FOR THE TTY 
mi FOR THE INC 
OF UORD 

POP STACK INTO 9SUR 

POP STACK INTO R5 

POP STACK INTO R4 

POP STACK INTO R3 

POP STACK INTO R2 

POP STACK INTO Rl 

POP STACK INTO RO 

^T ^ THE POiCR DOWM VECTOR 

REPORT THE POMER FAILURE 
POiCR FAIL rCSSAGE POINTER 
RESTART AT KCIN 
RESTART «ORESS 

THE POUEK UP SEQUENCE HAS STARTET 
BEFORE T« POUER DOUN UAS COffPLETE 



SSS: ?ASCIZ <lS><l2>/RESTARTiflCArTS J'PO^ FAILURE/<15><12>(12> 



.EVEN 
.SBTTL 



BINARY TO OCTAL (ASCII) AND TYPE 



iTHJS ROUTINE IS USED TO CHANGE A 16-BIT BINARY NlfQER TO A 6-DIGIT 

{J?Sbs-!Sfe Ici^TO^TlPsUPWSS ZEROS (H> NUHBER OF DIGITS TO TYPE 
fCALL: 



NOV 
TYPOS 
.B>^TP 

.BYiE 



NUn,-(SP) 

N 
H 



NUWER TO BE TYPED 
CALL FOR TYPEOUT 

N=i TO 6 FOR NUMBER OF DIGITS TO TY^E 

Nsl OR 0 

;;1=TYPE LEADING ZEROS 
;;0=SUPPRESS LEADING ZEROS 



k04 



r«IfCCC-li-DVfl<»-fl -.'^11 DIftGHOSTIC MfiCYll 27(bb5) 12HXT'7b 13:S2 PftG£ 

OVmM.Pil BINPRY TO OCTAL (ASCII) ttC TYPE 



21% 
21S7 

liH 

22Q0 
2201 
2202 
2203 
a20S 
220S 
220b 

2£08 
22t)9 
2210 
2211 
2212 
2213 
221M 
2215 
221b 
2217 
2218 
2219 
2220 
2221 
22$2 
22ri 
222S 



2231 
2232 
c£33 
2234 
2235 
223b 
2237 



22MC 
22Si 

22S3 
£2HM 
22H5 
22% 

e2^7 

<:2v8 



012556 
01?5b2 
Q12570 
012S7M 
Cl2b00 
0l2t>CI2 
0l2bl0 



2704 
270b 
2712 
2714 
271b 



0l7b% 
llbb37 
:i2b37 
9b27ib 
00040b 
112737 
112737 
112737 
0103% 
0104% 
0105% 
113704 
OOS404 
0b|704 
110437 
113704 
OlbbOE 
005003 

00bl05 

010503 



10001b 
042703 
00x002 
005704 
0U1403 



ilS^ 
104401 

ll„- 
<7 




ilTYPOh ENTER HERE TO TYPE OUT WiTH THE SAf€ PftfiflflETERS ftS THE .fiST 

fSTYPOi OR ITYPOC 



«CALL: 
f 
t 
i 



nov 

TYPON 



Nun,-(SP) 



;;NUf«ER TO BE TYPED 
i-CALL FOR TYPEOUT 



tITYPOC — ENTER HERE FOR TYPEOUT OF A lb BIT NUMBER 
iCALL: 



000000 

000001 013001 

Q13Q03 

000002 

000001 013001 
00000b 0'3003 
000005 013000 



013003 

00000b 
013002 
01.1001 
000012 



013002 
177770 



000060 
000040 
01277b 
01277b 
013000 



005204 
0OQ7H4 
0l2b05 
Ol2b04 



J w 


ny V 


{ * 


I Trw, 


KTVDAC> 


nuv 


nuTO 




nuvB 




ann 
■vu 




pp 


CTYPftT* 


nuvo 




rwVO 


s i Tryn: 


nuvD 




rnjT 




nU' 




nv» 




nv»o 




new 








wove 












ClR 


is • 


nww 




op 
on 






























SIC 




arc 




TST 


4S: 


BEQ 

pi 


51: 










TYPE 


7S: 


OECB 


BGT 




BLT 




INC 




BR 


bS: 


'lOV 




NOV 



NUM,-(SP) 
w(SP),-(SP) 

i(SP),soFia 

(SP)*.I0«00E*I 

*eASP) 

STtPON 

ll.IOFILL 

ib SOnOOE^l 

•5,$0CNT 

R3 -(SP) 

R4;-(SP) 

RS.-(SP) 

S0fK)0e+l,R4 

R4 

•b,R4 

RH.iOffODE 

lOflLL.RH 

12(SP5.P5 

R3 

RS 

3S 

R5 

RS 

RS 

R5,R3 
R3 

SOnODE 
7$ 

•177770, R3 

4$ 

R4 

5t 

R4 

•'0,R3 
• ' .R3 

^li 
iOCNT 

n 

R4 
2f 

(SP)+,RS 

(Sp:+,R4 



;;NUHBER TO BE TYPED 
1 1 CALL FOR TYPEOUT 

; PICKUP T« NODE 
;LOAO ZERO Fia SWITCH 
NUMBER OF DIGITS TO TYPE 
•«JUST RETURN ADDRESS 

;SET T« ZERO FILL SWITCH 
SET FOR SlX(b) DIGITS 
;SET THE ITERATION COUNT 

jSAVE R4 
'SAVE R5 

•GET T« NUMBER OF DIGITS TO TYPE 

; SUBTRACT IT FOR NAX, AUOICO 

SAVt IT FOR USE 

U- T* ZERO FILL SWITCH 
\PWK\JP THE Iff>ur NUMBER 
; CLEAR THE OUTPUT WORD 

ROTATE MSB INTO "C" 

GO UO HST 
;F0Rf1 THIS DIGIT 



GET LS3 OF THIS DIGIT 
TYPE THIS DIGIT' 
bA IF NO 
GET RIO OF JUrf< 
TEST FOR 0 
SUPPRESS THIS 0' 
BR IF Y ES . . 

DON'T SUPPRESS ANYMORE O'S 
rm THIS DIGIT ASCII 
NRKE ASCII IF NOT ALREADY 
SAVE FOR TYPING 
GO TYPE THIS DIGIT 
COUNT BY 1 
BR IF MOf« TO 00 
BR IF DONE 

INSURE LAST DIGIT ISN'T A BLANK 
CO 00 THE LAST DIGIT 
RESTORE RS 
RESTORE RM 



L04 



1flir«£C-li-0V«^»-« fWVil OISGMOSTIC flACYlI 27(b6>5) 12-0CT-7& 13:42 PAGE 50 
DVAMA.Pil BINARY TO OCTAL (ASCII) AND TYPE 



22S0 Ql27h2 QlSb02 

2£Si 0127M on 

m m " 

22S4 01277b 



22% 



8iF 



1300C 
22S7 013001 




013002 000000 



013004 
013010 
01X12 
013014 
013016 
013Q2P 
OiaSM 
013032 

013042 
C13044 

013056 
013064 
01 

8i 

013Q74 
0 3076 
013102 
013104 
013110 
013112 
C13116 

IM 

Ql31e^ 



10573" 

oSajQ 

000430 
3100% 
017600 
122737 
XlOll 



^1 
010037 

♦7r 



132737 
001003 

11 




012600 

Q6|li^ 
000002 

122716 
001006 
0057c* 
104H01 
001171 



000002 000004 



001157 



000002 

OOOOCl 001214 

OOOim 001215 

013054 
014152 

0Cli'j40 001215 



000002 
000011 
000200 



nov 
nov 

NOV 

ATI 

8S: .BY'E 
.BYTE 
SOCNT: .BYTE 
SOFILL: .BYTE 
SOnOOE: .UORO Q 
SBTTL TYPE ROUTINE 



(5P)+,R3 
2(SP),4(5P) 
(5P)+ (SP) 



8 



;; RESTORE R3 

;;5ET IrC STACK FOR RETURNING 
•.RETURN 

STORAGE FOR ASCII DIGIT 
;TERHINATQR FOR TYPE ROUTINE 
OCTAL DIGIT COUNTER 
ZERO FILL SyiTCH 
NUHBER OF DIGITS TO TvpE 



4R0UTINE TO TYPE ASCIZ NESSAGE. NESSAGE MUST TERMINATE WITH A 0 BYTE. 
«THE ROUTINE HILL INSERT A NUMBER OF. NULL CHARACTERS AFTER A LINE FEED. 



fNO!El 
»N0'fE2 
tN0TE2 
« 

•CALL: 
tl) USING A 
» TYPE 
•OR 
# TYPE 
ft HESADR 



STYPE: TSTB 



JNULL CONTAINS THE CHARACTER TO BE USED AS THE FILLER CHARACTER. 





BPL 




HALT 




BR 


IS: 


MOV 




MOV 




CMPB 




BNE 








nov 




JSP 


^.IS: 


.UORO 


62S: 


BITB 




BNE 


2S: 


MOVB 




?§f 


60S: 


MOV 


3S: 


AOO 




RTI 


4$: 


CMPB 




BEO 




CMPB 




Bnc' 




TST 




TYPE 




SCRLF 



SFILLS CONTAINS 
SFILLC CONTAINS 



TRAP INSTRUCTION 
,?€SAOR 



fTPFLG 
13 

3S 

RO.-(SF) 
M^SPKRO 
•APTEm'^SENV 
62S 

•APTSPOOL.SENVM 

62S 

R0,6iS 

PC|SATY3 

•APTCSUP.SENVM 
60S 

(R0)*,-(SP) 
4$ 

(SP)+ 
(SP)\RO 

•HT,(SP) 
BS 

•CRLF,(SP) 
5S 

(SP)* 



THE NUMBER OF FILLER CHARACTERS REQUIRED. 
THE CHARACTER TO FILL AFTER. 



;;NESAOR IS FIRST ADDRESS OF AN ASCIZ STRING 



IS THERE A TERMINAL^ 
BR IF YES 

HALT HERE IF NO TERMINAL 

LEAVE 
SAVE RO 

GET ADDRESS OF ASCIZ STRING 

RUNNING IN APT MODE 

NO^GO CHECK FOR APT CONSOLE 

#dOL fCSSAGE TO APT 

NOTOO CHECK FOR CONSOLE 

SEtUP rCSSAGE ADDRESS FOR APT 

SPOOL MKSAa TO APT 

fCSS$)GE^iDO^SS 

APT COfSOLt SUPPRESSED 

YES, SKIP TYPE OUT 

PUSA CHARACTER TO BETYPrp ONTO STACK 

BR IF IT ISN'T TME^ERniNATOR 

IF TERMINATOR POP IT OFF THE STACK 

RESTORE TO 

ADJUST RETURN PC 

RETURN 

BRANCH IF <HT> 



;; BRANCH IF NCT <CRLF> 

;;POP <CR><LF> EOUIV 
•;TYPE A CR AND LF 



««INOEC-ll-OVf¥«-fl AAVll 
DVfl«<¥).Pll TYPE ROUTINE 



230S 



01312b 

Q131>l 
0121H0 
0131HM 
0131% 

013152 
01315b 
0131bO 
0131bM 
013170 



013172 
01317b 
013202 
013210 
01^12 

01321b 

013232 
0132MG 
0132S2 
01^ 
?'3250 

013&O 
01326.? 
0i32b'- 



0]32&b 
0i327M 

oi: 
oi; 

0133(74 
013310 
013314 

013330 



105C37 0132b2 



1237c 
001 3S0 
0137% 

iJ53bb 
002770 
00S737 
10S337 
000770 



11271b 
004737 
132737 
001372 
Q0S72& 
000734 
105777 

\m 

I227bb 
001003 
105037 

ooo4ab 

1227bb 
00140c 
105227 

0X207 



022737 
001074 
105777 
100071 
li77% 
04271b 
022'2b 
00l0b2 
123727 
0014Sfe 



ClftGNOSTJC 



5S: 
bS: 



MfiCYll 27(fab5) 



M04 

lti-0CT-7b 



11321b 
^IISL 

001154 

ODOOOl 

01331b 
0132b2 



000040 
01321b 

000007 0132b2 



lb572b 

000002 lbS720 
000015 000002 

013262 

000012 000002 



00017b 001140 

lbSb42 

165636 
177600 
000007 

001134 000001 



CLRS 



71: 



SR 

CflPB 
BNE 
NOV 

DECB 

BIT 

JSR 

DECB 

BR 



JCHftRCNT 

^.JTYPEC 
IF1lLC,(SP)* 

irWLL.-CSP) 

1 SP) 
CS 

PC.STYPEC 

SCWRCNT 

7$ 



; HORIZONTAL TAB PROCESSOR 



BS: NOVB 
9S: JSR 
BITB 
BNE 
TST 
BR 

STYPtC: TSTB 
BPL 
HCVS 
CfW 
BNE 
CLRB 
BR 

IS: CNP6 
BEO 
INC8 
SCHRRCNT:.i40RD 
STYPEX: RTS 



.(SP) 
PC.iTYPEC 
•7,4CHRRCNT 
9$ 

(SP) + 
2S 

asTPs 

STYPEC 
2(SP),a$TPC 
•CR,2JSP) 
IS 

SCHRRCNT 
STYPEX 

CPC)+ 
0 

PC 
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CLEAR CHARACTER COUNT 

GET NEXT CHARACTER 

GO TYPE THIS CHARACTER 

IS IT TIME FOR FIUER CHARS.' 

IF NO GO GET NEXT CHAR. 

GET I OF FILLER CHARS. NEEDED 

AND THE NULL CHAR. 

DOES A NULL fCED TO BE TYPED' 

BR IF NO~GO POP THE NULL OFF OF STACK 

GO TfP£ A NULL 

DO NOT COUNT AS A COUNT 

LOOP 



REPLACE TAB UITH SPACE 
TYPE A SPACE 
BRANCH IF NOT AT 
TAB STOP 

POP SPACE OTF STACK 

G^T NEXT CHARACTER 

mi UKTIL PRINTER IS READY 

LOAD CHAR TO BE TYPED INTO DATA REG. 
IS CHARACTER A CARRIAGE RETURN? 
BRANCH IF NO 

YES—CLEAR CHARACTER COUNT 
EXIT 

IS CHARACTER A LINE FEED? 
BRANCH IF YES 
COUNT THE CHARACTER 
CHARACTER COUNT STORAGE 



.SBTTL TTY IMHIT ROUTINE 
.bm. LS8 




«M€H OPERATING IN TTY FLAG NODE. 



6TSTER TRAP CALL 



iCKSUR: CNP 
BNE 
ISTB 
BPL 
NOVB 
BIC 
CNP 
BNE 
CHPB 
BEQ 



•SUREG.SUR 
15S 
9|TKS 

8ItkB.-(SP) 
•tCl7>,(SPi 
•7.(SPU 

isi 

SAUTOe.ll 
ISS 



IS THE SOrr-SMR SELECTED* 
BRANCH IF NO 
CWR THERE^ 

IF NO. DON'T UAIT AROUND 

SAVE MCHAR 

STRIP-OFF THE ASCII 

IS IT A CONTROL G» 

NO. RETURN TO USER 

AK IC RUNNING IN AUTO-nOOE* 

BRANCH IF YES 



nniNo^c-ii-cvMA-A mil diagnostic 

DVftWW.Pll TTy INPUT ROUTINE 



MACYIl 27(bbS) 12-0CT-7& i3:H2 PAGE 52 



2381 

2: 

2%5 

23b8 
2369 
2370 
2371 
2372 
2373 
2374 

^ 

2377 
237B 
2379 

2382 

23i4 
2385 

2388 

23l0 
2391 
23S2 
2393 
2394 
2395 
23% 
2397 
2398 
2399 
2400 

2H04 
2405 



2408 
2409 
2410 
2411 



313332 1Q44Q1 

Ol236 104»»01 

013342 013746 

013346 104402 

013350 104401 

013354 005046 

013356 005046 

013360 105777 

01^ 10?''75 



013366 1177% 
0133^ 042716 



013376 

013410 
013414 

013416 
013422 

oiS§Q 

013432 
013440 
013444 
013450 
013456 
013460 
013466 
013470 
012474 
013500 

oi3510 
01Xi'« 

oiy^o 

01^522 

01^ 
013534 
013540 
01^42 
01%46 



Oc 627 
001005 
104401 
062706 
000757 



021627 
001022 
X5766 
001403 
016677 

itPwoi 

123727 

012777 
000002 
OCHTT/ 

0:i627 
j53015 
042726 
005766 
001403 
006316 
006316 
116 



056616 
000707 
1044Q1 
300720 



014013 
(514020 
000176 

014031 
165560 



54 



000025 

014006 
000006 



000015 

000004 

000002 
000006 
001171 
00J135 

'JOOlOO 

013216 

000067 

000D60 
000002 



000002 
177776 

001170 



TYPE 

IGTSMR: TYPE 
MOV 
TYPOC 
TYPE 

191: CLR 
CLR 

7S: TSTB 
BPL 



165500 

000001 
165H56 



9S: 

20S: 

lOS: 



111: 
14S: 



15S: 
16S: 



17S: 



18S: 



CMP 

BNE 

TYPE 

ROD 

BR 



CMP 

BNE 

T5T 

6EQ 

MOV 

ROD 

TYPE 

CMPB 

BNE 

NOV 

RTI 

JSR 

CMP 

BLT 

CMP 

BGT 

BIC 

TST 

BEO 

RSL 



INC 
BIS 
BR 
TYPE 
BR 

.OSABL LSB 



SHREG,-(SP) 

,SMNEU 

-(SP) 
-(SP) 
SSTKS 
71 



HOVB aiTKB.>(SP) 
BIC •tC17^,(SP) 



(SP),t25 
iScNTLU 

te.sp 

I9i 

(SP),ilS 
16S 

4(SP) 

lis 

2(SP),aSUR 

56rlf 

ilNTRQ, 11 
15S 

•100,3STKS 

PC.STYPEC 
(^),I60 

(SP),I67 
IBS 

•60.(SP)+ 

2(5^) 

17$ 

(SP) 
(SP) 
(SP) 
2(SP) 

-2(SP),(SP) 
7S 

.SQUES 
^OS 



ECHO Ttf CONTROL-G (tG) 

TYPE CURRENT CONTENTS 

5RVE SMREG FOR TYPEOliT 

CO TYPE— WTRL fiSCIKRLL DIGITS) 

PROMPT FOR NEU SUR 

CLEAR COUNTER 

THE NEU SWR 

CHflR THERE' 

!F NOT TRY AGAIN 

PICK UP CHAR 

MAKE IT 7-BIT ASCII 



; IS IT A CONTROL-U' 

BRANCH IF NOT 

YES. ECHO CONTROL-U (tU) 
llQmR£ PREVIOUS INPUT 

LET'S TRY IT AGAIN 



IS IT A <CR>' 
BRANCH IF NO 

YES. IS IT THE FIRST CHAR' 

BRANCH IF YES 

SAVE NEU SUR 

CLEAR UP STACK 

ECHO <CR> AND <LF> 

RE-ENABLE TTY KBO INTERRUPTS' 

BRANCH IF NOT 

RE-ENABLE TTY KBO INTERRUPTS 

RETURN 

ECHO CHAR 

CHAR < 0' 

BRANCH IF YES 

CHAR > 7f 

BRANCH IF YES 

STRIP-OFF ASCII 

IS THIS THE FIRST CHAR 

BRANCH IF YES 

NO, SHIFT PRESENT 

CHAR OVER TO MAKE 

ROOM FOR NEU OfC. 
KEEP COUNT OF CHAR 
SET IN NEU CHAR 
GET THE NEXT ONE 
TYPE ?<CR><LF> 
SIMULATE CONTROL-U 



BOS 

l2-0CT-7b 



13:42 PflOE S3 







OJOOQg 



m 

m 

013752 
01375M 
Cl37Sfc 



104401 
012603 
t.lb% 
OlObbb 



3G0004 
kb53b0 

OOOOOH 
lbS3% 

1 

0000?! 



000004 
000004 



013776 
01400k 




000002 



OdC3J4 
000023 



000140 
Q0017S 
0000th 



177^ 
001172 



000004 000002 



•THIS ROUTXfC HILL INPUT ft SINaE CWWACTER FPCtI THT TTY 
tCALL 



SROCHR: 
IS: 



ROCHR 



41 



MOV 

MOV 

T5TB 

BPL 

flOVB 

BIC 

C?f> 

ere 

T3TB 

BPL 

10VB 

BIC 

C»f» 

U 

CTP 
BLT 
WP 

lie 

RTI 



'•{sri.2(SP) 

aTKS 
IS 

•tC<1^7>.4(SP) 

H(SPM23 

3S 

8STKS 

iiTt(B.-(SP) 
•tCl7?,(SP) 
^)*,l2J 

IS 

4(SP).tl40 
4S 

4(SP»»il75 
4S 

•MO.HtSP) 



IWPtJT fl SINGLE C>¥«ftCTER FROH Tht TT^ 
CMVMCTER IS ON THE STACK 
aiTH PARITY BIT STRIPPED OFF 



PtJSk DOif< T*C PC 

SAVE T« PS 

MIT FOR 

A CHARACTER 

READ T« TTY 

GET RID OF JlffK IF ANY 

IS IT A CONTROL-S' 

aRArx:H IF NO 

UAIT FOR A CHARACTER 

LOOP UNTIL ITS T»CRE 

GET CHARACTER 

NP*T IT 7-filT ASCII 

IS IT A CONTROL-)' 

IF NOT DISCARD IT 

YES. REaJHE 

IS It uppct CASE' 

BRANCH IF YES 
IS IT A SPECIAL CHAR' 
BRANCH IF '.tS 
NAKE IT UPPER CASE 
CO BACK TO USER 



.*«i*t«ft«fffffff«« if ft«ftt««iHiiftU»»ff«l«t«itf««MM»Hf«ffff •§««»» 

4THIS ROUTINE MILL IffVf A STRING FRON THE TTY 
•CAU: 



URN 



SROLIN: 
IS: 



101: 

41: 

3S: 



NOV 

NOV 

CHP 

BLOS 

roCHR 

WVB 

CNPB 

novb 

TYPE 
CNPB 
BNE 

NOV 
NOV 
NOV 



R3.-(SP) 
•StTYiN.R3 
t$TTYlN*8.,R3 
MS 

(SP)*.'R3) 

•177JR35 

3S 

1^5, (R3)* 

-1(R3) 

lS^%,H3 

(SP),-'SP) 

H(S.''),2(SP) 



INPUT A STRING FPDN THE TTY _ 

ADDRESS OF FIRST CHARACTER HILL BE ON T»C STAC*'. 
™«IhATOR JsILL be a BYTE OF all O'S 

SRVE ra_ 

GET ADDRESS 
BUFFER FUU' 
BR IF YES 

GO READ ONECHARACTER FRON THE T^Y 
GET CHARACTER 

IS IT A RUBoirr 

SklF IF NOT 

TYPE A 

aEAR T»£ BUFFER AND LOOP 
ECHO THE CHARACTER 

CHECK FOR RETURN 
LOOP IF NOT RETURN 
CLEAR RETURN (T)€ IS) 
TYPE A LINE FEED 
RESTORE R3 

ADJUST THE STACK AND PUT ADDRESS OF THE 
FIRST QLZll CHARACTER C« IT 




, I i77h OOOQIO 



014013 



01H020 ogsois 

OlHOab 038440 



D\'<¥¥».Pli TTY 



est* 

asTo 

2S71 

2S7S 
2S7J) 

is7? 

2490 

2482 
2483 

2485 
2«9b 

?4ee 

2NS2 
24S3 

24*37 
24« 
249S 
2S0G 
2S01 
2S02 
2503 



AAVll DIAGNOSTIC 
imn ROUTIfC 



NACYIJ 27(66S) 



COS 

12-0CT-7b 



013776 000004 



136 



005015 
006507 
053S23 

047848 
000040 



000 
000C12 
020122 

053505 




014042 0116% 

014044 016666 

CIS052 0100% 

01 4054 0101% 

014056 0102% 

014060 104412 

Q14062 012600 

014064 005001 

oi4tt6 oosoce 

014070 1120% 
014072 
014074 
014076 
014100 
014102 
0I410H 
014106 
014110 
014114 
QIHUI 
0141f 
Q14lj 
0141 
Ql41i 
01413N 
0141* 

814146 
1H1H2 



014144 U 2737 gggogi 
014152 112^37 000001 



000004 000002 



177770 



000012 
014142 



9S: 

ITTYIN 
SCNTLU 
ICNTLG 
STfSW: 

srtcu. 

.SBTTL 



HOV •STTYIN,4(SP) 
RTI 

.BYTE 0 

.BnE 0 

BLKB 8 

iPSCIZ /tU/<15><12/ 

.ftSCIZ /tG/<15><12> 

•ftSCIZ <15><12>/SWR = / 



.ftSCIZ / rCM s / 
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S^oISgE for ASCII CHAR. TO TYPE 
TERHINATOR 

R|m»VE 8 BYTES FOR HY lr#>U^ 
CONTROL "IT 
CONTROL -G- 



READ AN OCTAL NUNSER FRON THE TTY 



i.HIG ROUTINE UILL READ AN OCTAL (ASCII) NUMBER FROM THE TTY AND 
•CHANGE IT TO 9I?iARY. 

»cai: 

;;REAO AN OCTAL NUMBER 
lOU order bits are ON TOP OF THE STACK 
HIGH ORDER BITS ARE IN IHIXT 



ROOCT 

RETURN HERE 



(SP).-(SP) 
4(SFj.2(SP) 
RO,-(§P) 
«»• -(SP) 
j;-(SP) 

(SP)+ 

«1 

R2 

(ROJ*,-(SP) 

31 

Rl 

R2 

Ri 

R2 

Rl 

R2 

»fC7, '.SP) 

(SP)t.Pi 

25 

(SP)* 

Ri,l2(SP) 

R2,IHI0CT 

(S^)*,R2 

(SP^^Rl 

£SP)*.RO 



JROOCT: NOV 
NOV 
NOV 
NOV 
NOV 

IS: RDLIN 
NOV 
CLR 
CIR 

2S: hUVB 
BEO 
ASL 
ROL 
ASL 
ROL 
ASL 
ROL 

BR 

3S: TST 
NOV 
NOV 
NOV 
NOV 
NOV 
RTI 

SHIOCT- WORD u 
.SBni' AFTCONNUNICATIONS ROUT:<it 



:;PROVIDE,gA^ FOR TIC 
; INPUT NUMBER 
;PUSM RC ON STAC*( 
PUSH Rl Of* ST(»CK 
PUSH R2 ON STACK 
:R£AO AN ASCIZ LINE 
;GET ADDRESS OF 15T CHARAC.ER 
;; CLEAR DATA UORO 

;;PICKUP THIS CHARACTER 
;;IF ZERO GET OUT 

;;«? 

;S "^IP 1>€ ASCII JUN< 
P 0 IN THIS DIGIT 
LJOP 

CLEAN TERMINATOR FROM STACK 
ISAVE THE RESULT 

;POP STACK INTO R2 
POP STACK INTO Rl 
POP STACK INTO RO 



;RETURN 

;HTi 



GH ORDER BITS GO HERE 



014"»10 
014406 



iATYl: HOVB ll.lFFLG ;; TO REPORT FATAL ERROR 

MTy3: NOVB tl SHFLG ;; TO TYPE A MESSAGE 



nfiirCCC-il-OVAM-A MVll piA^tOSTIC 
OV«¥W.PU APT CCfftfllCflTIONS TOUTIfC 



DOS 






^5^>M 



00QH03 
112737 

0100% 
0101% 




01 
01 
01 

OlHi 
0142S2 

01 "~ 
01 

014^ 
01427H 
01M3Q2 
01H310 
014314 
014320 
014 
014 
014, 
014330 
014" 
014 
014 
014 
014 
014 
0143b4 
CIHJTO 
C14374 
014400 
014402 

Ci4H0fc 
014407 
014410 



017W7 

0137% 
004737 



105737 
X141b 
005737 

017W7 



acucuC 

OOOODi 
COCiX 
300040 



014406 
000001 
000100 
000004 

oon^ 

001210 

001210 

001212 
QQ00Q4 

000004 



013004 

014410 
001214 
001174 




014410 



001214 
001215 

000004 



IS: 
2S: 



001174 

014320 
000004 



3S: 
4S: 

lit: 
12S: 
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BR 

WTYM: MOVB 
MTYC: 

NOV 



LG: !BYT 
.EVEN 
flPTSIZEsgOO 
flPTENVsOCl 
ftpTSPOQLsigO 
flPTCSUFaOHQ 



SATYC 
•l.SFFLQ 

SNFLG 
5S 

•flPTENV,HNV 
3S 

•flPTSPOOL.SENVn 
3S 

a4(SP).R0 
«2.4(SP) 
SUBTYPE 
IS 

RO.SnSGAO 

(Rfi)* 

2S 

SrSGAO.RO 



IS 



5S 

a4(SP).4S 

•2j4(SA) 

17777S.-(SP) 

PC.STY^ 

0 

SFFLG 

12S 

SCNV 

ScTYPE 

lis 

a4(SP).SFflTAL 



SNFLG 

RO 

PC 



;;T0 ONLY REPORT FATAL ERROR 

;PUSH RO ON STACK 
;PUSH Rl ON STACK 

OPERATING UNDER APT' 
IF NOT: BR 

SHOULD SPOOL fCSSAGES* 

IF NOT: BR 

GET NESS^XiE AOOR. 

;:BUNP RETURN ADWi. 
;S£E IF tONE «/ LAST XNISSIOM' 

IF NOT: WAIT 

PUT AOOR IN NAILBOX 
•FIND ETC OF rCSSAGE 

:;SUe START OF fCSSAGE 
GET HESSAGE LNGTHIN U0RD3 
PUT LENGTH IN NAILBOX 

■ItELL apt to take R3C. 

;;PUT HSG AOOR IN JSR LINKAGE 
;;BUtff RETURN ADDRESS 
;;PUSM imfb OH STACK 
CAa TYPE HACRO 



SHOULD REPORT FATAL ERRORS 
JF NOT: BR 
RUNNING APT* 

FINISH^ LAST iCSSAGE* 
IF NOT: WAIT 

GET ERROR • 

W.BUMP RETURN AOOR. 
TELL flM TO TAKE ERROR 

CLEAR HESSAGE FLAG 
POP ITACK INTO Rl 
POP STACK INTO RO 
RETiaW 

FLAG 



L^P^A? 
FATAL FLAG 



OVRMP.Pil TRAP OCCOOCR 



OIMNOSTIC 



E05 
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014412 0100% 

014414 Qikm 000002 

Si44i 

oiuno Ol4-«% 



Sl44^ 



m 

mooo 

00b300 



.SeiTL TRAP KCOOCR 

♦Of TfSTOCSIReO ROUTIfC.^N USINT THE OOORESS OeTPIfCO IT HILL 
tCO TO THAT ROUTINE. 



irfWP: NOV 
NOV 

TST 

novB 

ASL 
NOV 
RTS 



2(§P), RO 

-(RO) 

(RC/,RO 

STRPRO(RO).RO 
RO 



SAVE RO 

GET TRAP ADDRESS 
BACKUP BY 2 

GET RIGH"' BYTE OF TRAP 
POSITIOH FOR INDEXING 
INDEX TC TABLE 
GO TO ROl/TINE 



014434 0118% 

01443b Olbbbb 000004 
014444 OOOOK 




oi; 

01 

oiL - 

014C42 
000001 



;;THIS IS USE TO HAfCLE THE "GETPRI" HACRO 

,;NOVE J\€ PC OOUh 
;NOVE T»€ PSH DOWN 
RESTORE ThT pSi 



STRAP2: 



NOV 
NOV 
RTI 



(SP),-(SP) 
4(SP),2(SP) 



.S8TTL TRAP TABLE 



;«THIS TABLE CONTAINS T^C STARTING ACTRESS OF THE ROUTIfCS CALLED 
|«BY T»€ -TRAP- INSTRUCTION. 

iTRPAO: .UORD 



ItypSc 

STYPOS 
fTYPON 
»TYPOS 
STYPBN 



ITRAP2 

•wll^typSc 

CAU«TYPOS 
CAlL«TYPON 
CAUsTYPK 
CALL«TYPBN 



TRAP*:(1 
TRAP+|(1 
TRAP*3(104 
TRAP+4(r 
Tlbi^fSd 
TRAP4b(l 




HY TYPEOUT ROUTIfC 
TYPE OCTAl 'ArtER (WITH LEADING ZEROS) 
TYPE OCTf^ NUTBER (NO LEADING ZEROS- 
TYPE OCTAL NU«ER CAS PER LAST CALL) 
TYPE OCCINAL NMER (MITH SI«^) 
TYPE BINARY (ASCII) NLiiBER 



SGTSUR ;;CAa'CTSW TRAP+7( 104407) GET SOFT-SMR SETTING 



SCKSMR 
SRDCHR 

.END 



;;CAasCKS»#? 
; CAUsROCM) 
;CAa%^IN 



TRAP*10(1Q4410) 
TRAP*11( 104411) 
TRAP+l|( 104412) 
TRAP413( 104413) 



TEST FOR CHANGE IM S-OFT-Ci* 
TTY TYPEIN CHARACTER ROUTINE 
TTY TYPEIiN STRING ROUTI"C 
READ AN OCTAL NUWER FROM 7TY 



I 



FOB 
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OVWMA.PII CROSS R£FCREr<£ TABLE 




1^ 



'.i¥¥¥3 PII CROSS REFERP1CC TflSLE 



i 



WTSPOs oooloo 

ASi«€G= oogogo 

PTISTNr OOOCOO 
aUhIT : 




X,M50 

Q0J%2 
000001 
DOOOOl 
000002 
000004 
OQQOiO 

OOOOMO 



000400 
001000 




BTGIh 

BtGINl 
8IT0 = 
31 TOO = 
JITOl = 
JIT02 s 
JIT03 r 
BirOH r 

8no5 = 

BIT08 = 
BIT0<3 r 
JITl = 
»T1D = 
JITll : 

jma = 

»T1H = 

«T15 = 
JIT2 s 
}IT3 s 

^Ir^ s 

»T5 » 

«Tfc s 

BIT? » 

BITS s 

i^TVEci 
CflLMC 
CKSW = 

COMVRT 
C« a 
s 

DACSflO 



OACi 001H2H 



OICOOO 
020000 
OSOQOO 

igooop 

000094 



422 



?f&5 




2527 


714 










25701 




^39 












533 












141S 




433 


6711 




Or U 












3941 


794 




3841 


W J 1 




3831 


393 






392 






391 




3801 


390 






389 










377t 


3S7 






1^ 


1999 




lis 


2007 

WWW* 








37Mi 






373i 




850 


372» 






37U 


20b0 




370t 






3691 


786 




3S2« 






JSII 


1193 


156S 




G05 
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25691 



204?' 



2076 



902 



915 



%9 



983 1038 1052 



1194 2014 



1S28 



1370 
1984 
1%7 
1464 



1477i 

2046 2075 26131 

i4S iiJ: 




1871 
816 
il74« 



B92» 
939* 1084ff 



838t 
lUStt 

893 
1094 



839 
1118 

903« 
1128ft 



904 

1131 



1242 

916« 
1173ft 



8S5 
1256 

917 
1277 



857* 
i266 

920 
1291 



n»irCCC-U-DV<V¥)-A mvu diaqnostic 
OVWMA.PU CROSS REFER£ICE TABLE 



MfiCYil e7ttfe5) 



DAC2 001426 



0AC3 001430 



[SP = 



iiilw 
810337 

001142 
000174 
007024 
177S70 
011112 

01115b 
QHITO 
00b71B 



iii ije i 



007122 
007472 
007537 
007574 
007b31 
OOTbTS 
007I7B 
007225 



RRTCT 
EWRVECs 
ETX r 
EVER 
FIL2 
FCXM)! 
F0UHD2 
RJLRff 
^OAC 

CTSUR = 

HT = 

INITI 

IMIT7 

lOTVECs 

lOSPftC 

LOTRflP 

Lf 



007332 
007413 
OlDlTb 




0102S0 

00571,4 
»*t»it u 
104407 
000011 




0077% 

axon 

007010 



hb&9 
9Sp« 
133b 
bbbl 

loss* 
i3bi 

31bl 

593 

597 

591 

b21 

5071 

4301 

1197 
3151 
592 
596 
b04 
blO 
bib 
b22 
43b 
404t 
590 
b32 
b38 
b44 
bSO 
b5b 
5% 
b02 
b08 
bl4 
b20 
b2b 

1414 
3971 

18521 

1 ■ 



73b* 

737* 
lObO* 
1371 
507 
599 
b03 
17821 
b27 
702* 
710 
lb48l 
50b 
18b2l 

iab3i 

ISbSl 
18b7l 

b52 
b£8 
lb21l 

17095 
17lbl 
17211 
172bl 
17331 
l&Tbl 
IbaOl 
18841 
18681 
lb92l 
1701 • 
17bbt 
b99 
185b 
b74f 

17741 
15891 

ir 




739* 

m 

740* 
10b9* 
1597 
702 
b35 
b09 

b33 
710* 

701 



lBb9l 

t.34 

b87f 



TOO* 
18b0 

1512* 



2338 
1420 




802 

\m 

803 
1071* 
Iblb* 

bll 
bl5 

b39 
2029* 



b40 



i 



947* 

m 

Olb* 

072 

b33* 

bl7 
b51 



b45 
2052* 



b4b 



7U» 759* 

785* 78b« 
151b« 16471 



1H52I 



1590 1610 
1642t 2049 



HOB 
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948 
1007* 


958* 
1085* 


959 
1100 


970* 
1142* 


971 
1145 


984* 
1174* 


985 

1312 


988 
132E 


1D17 

107b« 

18b9 


1027* 
108b* 


1028 
110b 


1039* 
1154* 


1040 

AW iW 

1158 


1053* 

A W ^W" 

1175* 


1054 
11%* 


1057 

A W^ * 

1347 


b23 
17771 


b29 


b35 


b41 


b47 


b53 


1873t 




17B5I 

















18711 



799* 807* 809* 1990 1991* 1993t 19%« 
788 llb9 



2608 2609 2611 2613 2614 2615 261b 



1622 



DVfl«««.PU CflOSS REFERENCE TflOLE 



MftCYil 27(bb5) 



"€5G0 
■iSCSk 
rtEST 



010210 
XTtXJb 
: 000007 



PIRO = 177772 

piRcvE= oggsg 
wi = m5*o 

PR2 = OOOlOO 

= oggiMQ 

: 00G2QQ 



PRS 
PRS 
PfT 
PS 
PSU 
PMISG 



= i7777h 

PW7VEC= rao^ 

P5117S OlltP/ 

RDC)« = icmii 

ROtIN : 104M12 
flOOCT s ltmi3 
REMftlN 

^SVEC: QQQOK 




Rl 

R2 
R3 



RM 

15 



='4)00001 




x'4)0O0OH 
=X000005 



Pfe =-4XXXKX> 




7H1» 
IHWt 
lb27i 
25%« 



312 

2173t 

1§57I 
2bim 
2S15t 



7561 






7b5 


16M1I 




1311 


13M6 


14231 


7M3» 


7931 


121B« 


15b3« 


1581« 


1S85« 


iW7f 


20f>^» 


20661 


2S63ft 







b91« 213S« 213bi 





1563* 
2HqH* 
727 
2M91 
1S40« 
22S0» 

2142 



105 
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1229t 1387# 13W* 14Qp« 1405 14^« 1441f 1462* 
1590* 15%« ISSHft 15%« 1598« lbK« IBlOi lb22t 
2121t 2167 22B7i 2306t 2313f 2320f 2334i 233bt 



2145« 2151ft 2163ft 2164ft 



737 13S7» 

IS^ft 15%« 

1630 1631 

2094« 2095ii 

2137 2162* 

2535 2536 

1502tf 1504 

1986 1S87« 

2498« 2S00« 

728 1916 

2495* 2499« 

1943« 1952* 

2241 2260i 

2219i 2220ft 

1265ft 1276ft 

1431* 

. „ 1501 

2i57ft 2217 




1400 15011 1502 1569 1571ft 1573t 

1597* 1601« 16Q2« !603 1612« 1613 

1632 1633 1634ft 1635« 1914 1924t 

2102ft 2103« 2104# 2105ft 21Q6ft 2107 

2280 2281ft 2286 2291 229«« 2489 

2S38« 2S39* 2540 2S62« 2581 2S62« 

ISOSft 1506ft 1509ft 1510ft 1515ft 1517ft 

1890# 18%i 1915 1928f 1929 1933 

2502* 250S« 2508 2S11# 2S2« 2561* 

1927* 1931ft 193^ 1941* !9M2» 1943 

2501ft 2503* 2509 2510* 

1953* 1955* 2140 2159« 2215 222H* 

2447 2448* 2449 2452* 2453 2457 

2221 2222* 2236 2238* 2246* 2249* 

1290ft 1300» 1311# 1325* 1335* 13%* 

i438« 1H47* 1452 1455 1456 1457t 

1519* 1523 1540* 1918 1920* 1922* 

2223ft 2225* 2227ft 2228* 2229* 2230 



nAircec-ii-ovww-A mil diagnostic 

OVMM.Pll CROSS REFEfSNCf TABLE 



HACYU 27(bfa5) 



ill 

^J'C^T 006212 
SP =xOOOCOb 




SPREPD 

STfiTIC 
STX : 

5«R£G 
SMO 

SUOO : 
SJf i : 
SM02 : 
SU03 : 

SWOS 2 
SU05 • 

suob - 

SU07 : 



X'T)1S 

goKOO 

17777H 
QOOGOl 
00H4C 

OUCiTt, 
OOOQOl 
000001 
000002 
OOOOOH 
000010 
000020 
2m040 
000100 




SU3 
SU5 

'£»«} 



QQOigo 

000200 
000400 
XlOOO 



1346 
1431 

iE' 

igi4# 

1954 

2030* 

2142i 

2206 

If 

2%3 
2S07 
2S5f> 
I2iS 
302 
435 
313 
1851 
50b 
H053 
431 
3bb 
356 
355 
354 
353 
352 

34? 
341 
34 
3b5 

345 
344 
343 
342 
341 
364 
3b3 
3b2 
>1 



1852 

bdo 

20b0 
70S 

386 
365 
3b4 
3E>3 
3b2 
361 
360 
3SS 



15011 




2%5» 

2510 

2562 

1440* 

158S 



1857 
70I» 
2072 
2348 



7Q7f 
1583 
1''17« 

2oii# 

2152« 
2215t 



:» 

\* 
2466« 
2511 
258K 
1466« 
1609 



703 
2076 
2361 



711 
1584 
1918* 

1. 

2l5o 
2216* 
1# 



2487» 

2512 

2582 

1488* 

1621 



709* 
2143 



744 llSbi 16431 



I 



JOS 

12-0CT-76 13:42 PACF 61 




DVflfiPP.PlI C«503S 
TKVCC = 

TPVEC = 01X084 



OOQCIM 
01101& 
002306 



REFERENCE 



n^TVEC: 

TPYftGW 

TSTl 

TSi 10 

TaTii 

TSTia 

TST13 

TSTIM 

TSTl 5 

TSTlb 

TST17 

TST2 

TST20 

T5T21 
»^»"»^ 

TGT23 

TST2S 

T5T?fc 

TSTe? 

TST3 

TSTX 

T5T31 

TST32 

TST33 

TST3M 

TST35 

T5 '3b 

T5T37 




T9TSC 

TSfsa 

T5TS3 
TSTfe 

Tsr? 

TYPOS 
T -Pf 



00^ 
00315M 
0C3250 
00330H 
0033M£ 
003414 
>4 



oc3boe 

003b74 
0037% 
004040 
004134 
004316 
0Q242O 
004362 
42(> 



004530 
00%24 
00%% 

00H7H0 

0050H4 
OOSOTt, 



00S302 
0C2S30 
0OS3S 
0OS3S2 
40H 




10440S 

i0H4CS 

10440: 



DIAGNOSTIC 
TABLE 

b&7i 
16591 



1030 
1050M 
10661 
10821 

lira 

818 
1120 
1133 
11% 
1159 
1170 
1186 
12108 
1217 

829 
1230 
1239 
12S3 
12711 
1274 
1298 
13061 
1309 

8461 
1323 
i341i 
1344 

'ilS. 

8801 

1419 
1395 

154? 



688* 

1471 



8901 
90CI 



9561 
%7l 



iQ25t 
10361 



11138 
8248 
11268 
11408 
11528 
llb68 
11838 
11918 

12g8 

12368 
12508 
12638 

12858 
12968 

13208 

13338 



;8 

18 



26098 

1416 



1 



689* 
18448 



30m I I fO 

M« AH O 



26068 
1961 



K05 
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1414 
2109 



1417 
2111 



1429 
2114 



1434 
2116 



1444 
2120 



1460 
US? 



1470 
£lb5 



r«)irCCC-ll-OVAM-A AAVU DIAGNOSTIC 
DVftW.PH CROSS REFERENCE TRBLE 



'YPOC 
TYPON 
TYPOS 
VfCOK 



10W4 
10HHC3 




♦4 
*TST 
tPPTHO 
MSTAT: 
WTYC 
WTYl 
|flTY3 
WTYM 
1AUT08 
S8PSE 

SOOAT 



SBIN 

SCOUl 

tCHPRC 

SCK51A 

SCHTflG 

SCfQ = 

SCrtTLC 

SCNTLLJ 

ICPUOP 

SCRLF 

SPGLX 

SOEVCT 

soEvn 

SOOAGN 

cora 

SOCCT 

lEfCflC 

SENULL 

lENV 

tENVN 

S£OP 

KOPCT 

KRFLC 

SEPROR 
lEPRPC 
|£RRTB 
KRRTY 




007020 
XIOOO 

ff*f f M U 

Q1M170 
Q1H14M 
0141S2 
0141b2 
0G1134 
001250 
001122 
001126 



001164 
011278 
001254 
013262 
013286 
001100 
000000 
014013 
0140G6 
0012§ 
001171 
011514 
00120M 
g01252 

011504 
005542 
005510 
005561 
00S556 
001214 
QQl^lS 
005454 
005502 

C12006 
001116 
001256 
012202 




25191 
25211 
2356 
733 

756t 

1029 

iiOi 
1572 
2055 
1892« 

2314« 
2613 
677 

24721 
24711 

2063 
1959 
792* 

139tt 

19t3i 

14001 

140ei 
14C7I 
763 
714 
13811 
1392 
1973 
694* 
20471 
1B62 
2106 
20911 



nfM:Yll 27(665) 
2363 





1173 


1174 


i65il 






748 


775 


1185 


3M77 






756 






760 


761* 


816ft 


iil 


884 
960 


mi 


1040» 


1041 


1054ft 


1106ft 


1107 


1118ft 


1862 


1863 


1865 


2084 






1893 


19001 




2321 


2330ft 


23351 


678 


686 


692 



2084 

19671 

1171ft 

14041 



2065 
2284 



1863 



2092 2111 



2527 
2529 



2011ft 



)28« 2033 
1865 1867 



LOS 
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2376 2387 2406 2455 c^SB 2^ta 

1175 

1412 16461 

817 827ft 828 839« 840 852ft 853 855 

^ ^ iM. iWl 

1055 10S7ft 1072» 1GV3 1088ft 1089 1094ft 1095 

1119 1131* 1132 ilMSft 1158ft 1197ft 1198ft 1199 

1867 1869 1871 

693 

2116 2120 2303 2338 2387 2471 
255. 

2033 20S0ft 2084 

1869 1871 2057ft 20S8ft 2059 2084 2098 
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1612 1613 
1897 1898 



1956 

2057 

2140 
2163 
2291 
2487 
2540 

2209 
2452 



1144 
2228 


1157 
2229 


1399 
223: 


2499 


2501 


2503 














2031 
1495 


2ne3 
1519 


2169 
1540 


2253 
1563 


2296 
1581 


2391 
1585 


2439 
1605 


2467 
1«.37 


2513 
2121 


2594 
2336 


2S63 


2587 


934 


1001 


1002 


1070 


1071 




1493 


1573 


1929 


2056 


2536 




2607 
748 
1238 
2079 


12S2 
2125 


1273 
2236 


1287 
2293 


1306 
2301 


=^ 

1322 
2323 


lit 

1343 
2383 


lit 

1357 
2198 


802 
2507 


803 
1603 
2533 


875 
1934 
2551 


9H0 
1944 
2553 




2003 
iK4 
1668 

I /be 

1835 


1838 


2325 


2350 


2366 


242' 


2427 


2525 


2536 


2549 




li 


1680 
iTTM 
1841 


1684 
1777 
1844 


1688 
1782 
2129 


1692 
1785 
2173 


1701 
1791 
2471 


1709 
17% 
2H72 


1716 
16OI 
2473 


1721 
IPCS 
2kT5 


1^ 
1811 


495 


S03 


504 


512 


513 


514 


515 


537 


538 


548 


549 


556 
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421 
S18 



879 
SIS 
%1 
1005 

10^7 
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U41 
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l?5i4 
1300 
1338 
1376 
1466 
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2144 



1856 1857 1860 ISOO £069 



448 
548 
684 

IS} 



%9 

1015 
1056 
1112 
1151 

US 

1272 
1308 
1344 
1380 
1903 



1*51 
556 
686 
810 
849 
891 
931 
973 
1019 
1063 
1114 
1153 
1 
1 

1273 
1309 

1970 



460 
562 
693 

Si? 

881 



1( 
1052 
1103 
1139 

iibe 

1209 
1238 
1271 
1304 
1334 
1367 
1407 
2001 
2057 
2157 



453 
559 
688 



895 
937 
978 
102C 
1065 

ins 

1154 



1274 
1317 
1354 
1388 
1973 



365 



H59 
562 
690 
814 
854 
897 
941 
980 
1024 
1067 

liii 
il 

13ll 
1356 
1391 
1978 



%9 
566 
697 
819 
§49 
888 
915 
955 

1064 
1111 
llSl 
1181 
1211 
1248 
1273 
1306 
1339 
1369 
1411 
2003 
2063 
2169 



366 



>61 
b6S 
692 
918 
861 
899 
942 
982 
1G26 
1068 
1123 
1163 
1207 
1247 

j:^7 

1J93 
1984 
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23^3 

XI 
523 
81S 
8M<3 
890 
929 
9b6 
1012 
1048 
1090 
1139 
Udl 
1211 
12S8 
1273 
130b 
1339 
13b9 
1998 
2150 
2Si6 
2C13 
?011 
289 
b93 
1973 

^os4 

588 
%M 
]188 
191M 
1 

81M 

910 
1015 
1137 
1237 
1330 
25% 
I 

289 
571 
1 

81H 
910 
1015 
1137 



1997 



lis: 
M/7 

2(.13 
419 
5?b 

IS 

891 
930 
967 
1013 
1049 
10% 
1140 
1182 
1212 
1249 
1275 
1307 
134C 
'370 

21fc- 
2S7b 
20b3 

294 
b95 
1983 
2099 
2S13 
b7h 
976 
i2C7 
1954 
289 
821 
914 
1022 
1141 
1247 
1334 
2S04 
423 
409 

289 

821 

914 
1022 
1141 
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1999 
2049 
2144 
2372 
2S19 
2S14 
421 
b82 



89b 

937 
9b8 
1014 
1050 
1102 
1141 
1183 
1218 
12SD 
1283 
1308 
1341 

i?7t5 

^OCc 
3185 
258? 
2414 
2359 
299 
t% 
2012 
2124 
2fcl4 
795 
994 
1220 
1984 
409 

ess 

926 

1026 
1149 
12S1 
1338 
2635 
479 
523 

4C9 
825 
926 
1026 
1 luq 
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2C00 

?^ 

2411 
2S22 
2615 
422 
767 
823 
8a3 
898 
941 
973 
1015 
1051 
1109 
1147 
1184 
1221 
1251 
1294 
1310 
13«2 

£'005 
22fc3 

24i9 
2412 
416 
1377 
20i3 
2338 
2615 
SIO 
1011 
I2X^ 
2049 
422 
832 
9» 
1033 
1153 
1260 
1342 
2606 
667 
697 

'■122 
832 
9X 
1033 
1153 



2001 



ii; 

2412 
2549 
2616 
423 
773 
824 
864 
899 
943 
979 
1020 
1056 

nil 

1150 
1185 
1222 
12W 
1285 
1318 
1343 
1383 
2C32 
2341 



429 
836 
942 
1037 
1163 



2X3 

2440 
2564 
2617 
449 
787 

%1 

900 
944 

98l 

1023 
1064 
1112 
1151 
1187 
1223 
1254 
1286 
1319 
1345 
1389 
2033 
2344 

2514 
2494 
418 
1384 
2032 
2362 

632 
1033 
1260 
2143 
516 
845 
94b 
1047 
1167 
1268 
1356 
2608 
1180 



516 
845 
946 
1047 
1167 



2004 
2063 
2165 
2448 
257S 

453 
789 



901 
945 
961 
1024 
1065 
1113 
1152 
1189 
1224 
1261 
1287 
1320 

2036 
2412 

2515 
2498 
419 
1395 
2033 
2463 

845 
1047 
1268 
2156 
523 
849 
955 
1051 
1180 
1275 
I3f.§ 
2609 
1791 



523 
849 
953 
1051 
1180 
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1167 
2449 
2581 

455 
796 



90b 



1025 
lObb 
1114 
1153 

1262 
1289 
1321 
1354 
1407 
2038 
2414 



2514 
422 
1407 
2039 
2471 

861 
1063 
12B2 
£157 
526 
961 
957 
1063 
1184 

kiO 
1832 



326 
861 
957 
1063 
1184 



201M 
2072 
216^ 
2453 
2585 

460 
797 



911 

1026 
1067 
1121 
1160 
1191 
1231 
1263 
12% 
1322 
1353 
1442 
2053 
2419 



423 
1411 
2040 
2477 

877 
1079 
1295 
2489 
588 
865 
%4 
1067 
1188 

2bll 
25% 



588 
865 

%4 

1067 
1188 



2016 
2076 
2173 
2454 
25% 

462 
798 

1^ 

912 
}4 



1031 
1074 
1124 
1164 
1192 
1234 
1264 
1297 
1324 
1356 
1468 
2083 
2440 



676 
877 
968 
1079 
1192 



2024 
2083 
2184 
2470 
2605 

469 
799 



913 
5 



1034 
1078 
1125 
1165 
1193 
1235 
1265 
1296 
1331 
1357 
1490 
2084 
2441 



2026 
cJu^ 
2261 
2471 

2606 

482 
904 
841 
881 
914 
956 
997 
1035 
1080 
U26 
1166 
12X 
1236 
1269 
1299 
1332 
1359 
1494 
2087 
2450 



2031 
2C96 
2282 

2607 

485 
811 



919 
957 
9% 
1036 
1081 
1127 
1167 
1208 
1237 
1270 
13C0 
1333 
1366 
1880 
2ir2 
1454 



2032 
2i:i 
2340 
2479 
2608 

488 

812 

927 

1037 
1082 
1134 
1168 
1209 
1238 
1271 
1304 
1334 
1367 
1904 
2131 
2471 



^033 
2117 
2342 
2^62 
2609 

516 

e.3 



929 



U 
1042 
1083 
1138 
1171 
1?1C 
1240 
1272 
1305 
1335 
1368 
1971 
2134 
2480 



429 


522 


526 


683 


686 


692 


1419 


1974 


1975 


1976 


1977 


1978 


2041 


2042 


2043 


2048 


2075 


2083 


2bQ4 


2605 


2606 


2607 


2608 


2609 


887 


897 


910 


926 


942 


953 


1110 


1123 


1137 


1149 


1163 


1180 


1303 


1317 


1330 


1338 


1352 


1365 


2510 


2523 


2524 


2545 


2561 


2562 


676 


697 


742 


795 


799 


810 


877 


881 


887 


891 


897 


901 


968 


970 


982 


994 


998 


1011 


1079 


108j 


1110 


1114 


1123 


1127 


1192 


1207 


1211 


1220 


1224 


1233 


1295 


1299 


1303 




1317 


1321 


1399 


1587 


1655 




2083 


2440 


2612 


2613 


2614 


2615 


2616 


2617 



697 


742 


795 


799 


810 


881 


887 


891 


897 


901 


978 


982 


994 


998 
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1083 


1110 


1114 


i;23 


1.27 


1207 


1211 


1220 


1224 


1233 
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1264 
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1272 


1338 


1342 
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1356 


1365 


2S05 


2606 


2607 


2608 


2609 


423 


432 


446 


457 


479 


8&1 


877 


887 


897 


910 


1063 


1079 


1110 


1123 


1137 


1282 


1295 


1303 


1317 


1330 


1567 


1587 


1607 


ibi9 


1655 


2477 


2515 


2573 


25% 




431 


454 


473 


474 


475 


493 


^99 


500 


501 


502 


536 


539 


•=40 


541 


554 


1406 


2110 


2115 


2166 


2i68 
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523 
926 
1149 
1338 
1657 


572 
942 
1163 
1352 
1877 


676 
953 
1180 
1365 
1901 


742 
%4 
1188 
1373 
1968 


754 
978 
1207 
1421 
2033 


795 
«>94 
1220 
1450 
2084 


lOll 
1233 
1475 
2131 


^821 

1499 
2182 


476 
505 

2kS 


477 
506 

ccoo 


478 
507 


487 
528 
565 
2S14 


490 
529 
566 
2S47 


491 
530 
567 
2603 


492 
531 
568 


493 
532 
569 



